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Universal Horizontal Boring and Drill- 
ing Machine. 


fhe engraving on this page is of a re- 
cently designed boring and drilling machine 
built by Bement, Miles & Company, Phila- 
delphia, Pa. 

In this machine the work is mounted upon 
4 platen which resembles that of a planing ma- 
chine and which rests upon a bed of the same 
veneral form, to which however it is gibbed 
at both sides. The saddle is counterbalanced 
ind has a slow movement upon the upright 
from 1’ to 6” per minute or a fast move- 
ment of 6 feet per minute. Both the saddle 
ind the outer bearing move together to a 
height of 5 feet above the platen. 

The boring spindle,has twenty changes of 
speed with twelve rates of feed and can be 
moved by hand. The rates of movement 
for the platen on the bed are the same as 
those forthe saddle upon the upright and its 
total range of movement is 10 feet. All the 
movements required in working the mae 
chine are controlled from one position. 

The shield lying upon the floor has been 
removed to show the method of driving the 
boring spindle, which is by means of the 
vertical splined shaft, miter gears, pinion 
and large spur wheel attached to the sleeve. 


ae 
Philadelphia Shop Notes—-II. 
BEMENT, & CO. 

At Bement, Miles & Co.’s place is seen 
the same tendency:in the direction of mak- 
ing heavy work still heavier and larger. 
Two shifts ‘of men are still employed here 
is they have been since 90, the night shift 


not 


MILES 


being so 


numerous, how- 


ever, as those 
employed by 
day. About 900 
men are now 


employed in this 
establishment. 
The work is 
mostly contrac- 
ant 


ut 


to the men, 
and where, as 


in the case of 
he Vy tools that 
must be run 
night and day 
in order to get 
out the work, 
two men are 


blized to work upon the same piece, they 
re really made partners, both being respon- 
sible together for the proper performance of 
the work. The plan adopted is to agree 
on a price which is to be paid for the com- 
eted work; during its progress a regular 
greed-upon price per hour is paid to the 
tkmen, and at the completion of the job 
they credited in addition with the 
sreed upon price less what has been paid 
ring the progress of the work, A diffi- 
ty which would naturally present itself, 
uld be to get men working, one days and 


are 


‘other nights upon the job, to agree as to 
fair division of the price paid for the work, 
1en one had reason to believe that he was 
re capable than the other. Where com- 

of this kind arise, the trouble is ad- 
isted by a difference made in the rate of pay 


ilnts 


er hour, and it is usually practicable to put 
things upon a satisfactory basis in this way. 








Amongst the heavier tools in process of 
construction were to be seen a set of plate 
bending rolls 324 feet There are 
three rolls, 16° diameter, strengthened by 
what is called a strong-back, which in this 
case is a double plate or box girder of steel, 
which is placed over the upper roll and 
parallel to it, reaching from one housing to 
the other, and supporting an occasional 
roller which bears upon and supports the 
roll. All the movements of the rolls in ad- 
justing this machine are made by hydraulic 


long. 











made. One pair of these were about 4 
pitebh, and had about 30 teeth 4’ long, and 
off the They looked 
oddly enough, and as though they would 
not work, but when put together they ran 
beautifully. 


planed 1 center. 


Among the curiosities of his exhibit are 
a bevel gear and pinions all working together 
nicely, there being three of the pinions 
with different numbers of teeth and differ- 
ent diameters, all working with the same 
gear and working well. 


This would ordi- 



























WILLIAM SELLERS & CO. 

At William Sellers & Company's, their 
traveling crane business is occupying a good 
Share of their attention and shop room, in 
addition to which they are developing some 
new things in connection with the Emery 
testing machine, which they are 
manufacturers of. 


now the 

Amongst the heavier tools in course of 
construction are a number of boring mills 
made from new patterns, 
admirable One of 


and which are 
them of 12 feet 
swing takes 9 feet 5$’ under the cross- 
rail. Another machine has shifting hous- 
ings, its normal swing being 12 feet, and its 
greatest 16 feet. 


tools. 


Instead of these housings 
being bolted to flat surfaces, and secured 
by bolts in T-slots, they run down at the 
sides of the bed, and are locked to it, resting 
upon a relatively narrow, horizontal surface 
at the top of the bed, but extending down 
at the sides, and locking in various positions 
by seven bolts which are fitted to reamed 
holes. There are keys in addition to these, 
that it is certain the housings are as 
rigidly attached to the bed in any of 
their various positions, as though they 
were permanently attached to it. 


so 


It is greatly to 
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UNIVERSAL HORIZONTAL BORING AND DRILLING MACHINE. 


power, which is a new feature in machines 
of this class. It is designed to bend steel 
plates up to 14” thick. 


HUGO BILGRAM, 


Hugo Bilgram’s business has so increased 
Within a year or so that it has been neces 
sary for him to take additional shop room 
the street from his original 
however, he still retains 
jobbing work, and where he still has his 
office, the new quarters being devoted 
mainly to his regular lines of work, Among 
these lines that of cutting bevel gears with 


ucross place, 


which, for his 


his special bevel gear planing machine has 
increased so much as to make the immediate 
construction of additional machines neces 
sary. Atthe time of my visit he was pre 
paring his Chicago exhibit for shipment, 
and this included several pairs of diagonal 


toothed gears which were remarkably well 


narily be considered an impossible accom- 
plishment, and ordinarily it is impossible, but 
it can be done, where the teeth are planed, 
by using a different portion of the involute 
for the teeth. A set 
composed of a spur gear and three pinions 


curve the outline of 
which accompany the others illustrates the 
principle. The larger of these has 50 teeth 
8 P. The pinions that work with it have 
16 teeth, and one of them is of the normal 
diameter, while the others—the smallest and 
largest—vary from each other in diameter 
}’’ the fact that a different portion of the 
involute is used in forming the teeth show- 
ing plainly from the fact that one of them 
has very pointed teeth like those usually 
the 
other has very blunt teeth, apparently almost 
wide at the it the pitch line. 
They seem upon with the 


seen on a twelve-tooth pinion, while 


aus top as 
trial to work 
gear about equally well, and very well. 


be regretted that 
neither William 
Sellers & Co., 
nor Bement, 
Miles & Co., are 
to be represent- 
ed at Chicago, 
for while it is 
true that there 
will heavy 
tools there by 
builders, 
these 
builders 








be 


other 
it does 
other 
no injustice to 
say that without 
exhibits from 
these two firms 
the art of heavy 
tool building in 
this country will 
by no means be 
adequately — or 
fairly represent- 
Both 
leaders in 
tool building— 
originators of 
types of tools, and have done very much to 


ed, have 


been 


build up the good reputation of American 
W hatever 
American tools may contain, it cannot be 


tools. else an exhibition. of 
said to be complete without specimens from 
The 


these two establishments. 


ALBRO CLEM ELEVATOR COMPANY 


is a new one of Philadelphia’s industrial 
establishments, and is at present occupying 
the old quarters of the Morse Elevator Com- 
pany for whom Mr, Albro was machine shop 
Mr. Albro 
is best known perhaps through his connec- 
with Albro Hindley and 
, Which derived its hyphenated name 
from the fact that Mr. Albro conceived the 
idea of the worm, and method of 
investigating the 
history of the matter he found that Hindley, 
an Englishman, had years before conceived 


foreman for about seven years, 


tion the worm 


wheel 


devised a 


making it, when upon 








2 


the idea of a similar worm, though not & 
form which gave so good a bearing of the 
threads of the worm. In justice to him, 
however, Mr. Albro gave him credit for his 
invention in the naming of the improved 
worm, which was illustrated in our issue of 
April 13, and is in some form referred to in 
almost every modern work on mechanics 
that pretends to treat of the subject of worm 
gearing. They are made here for outside 
parties, and for use in the elevators built by 
the concern, which is equipped with a spe- 
cial plant of machinery for their manu- 
facture, the wheels being hobbed upon a 
machine having provision for rotating the 
blank at the proper speed, while the threads 
of the worms are milled by a stem cutter 
which, instead of being fed along in a 
straight line as a lathe 
tool is moved, is swung 
upon an are of a circle, 
the center of which coin- 
cides with the center of 
worm-wheel with 
which the worm is to =~} 


the 
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cemented to the spindle. As the stock is 
moved back and forth, the periphery of the 
larger wheel bears against a ledge of wood 
L, which is fastened to the back edge of the 
base upon which the stock moves, or to the 
table.” 

This solution, while it meets all the re- 
quirements set forth in the original state- 
ment of the problem, is not so good as that 
of Mr. Soper, presented in the issue of 
March 30, as it makes no provision for in- 
creasing the velocity of rotation of the spin- 
dle. It is, however, very obvious that a 
slight modification of the construction will 
secure increase of velocity, and of the num- 
ber of turns of the spindle. 

The same contributor has sent in another 
solution, which, as it oversteps one of the 
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work. Both machines 
are specially designed 
for the work, are very 
heavy and powerful, and 
the results obtained by 
their use are admirable, 
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this slight departure from the restrictions. 
A is a bevel wheel keyed to a sleeve B, 
that works on the stud (. The bevel gear 
A meshes with the bevel pinion D that is 
keyed to the spindle. A round leather 
belt passes through holes in the upright end 
pieces of the stock, is wound twice around 
the sleeve B, and its ends are fastened firmly 
at Hand F. It is clear that the to and fro 
movement of the stock will by this arrange- 
ment impart a rapid rotary movement to 
the spindle, and that a considerable number 
of turns during each movement of the stock 
can be obtained by properly proportioning 
the parts. 

Mr. Charles P. Smith, of Lynn, Mass , 
sends a solution which supplies an entirely 
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‘The carriage is shown at one end of its 
motion with the swab WN pushed throush 
the tube M. When the carriage is moved 
to the other end of its stroke, it takes the 
position shown in dotted lines, and the links 
and bar J, Hand F take the positions ; 
and f. The point G travels to g, and th 
cord # is drawn slightly obliquely arou 
the spindle, causing it to rotate nearly th: 
turns. Thecord during rotation will naty 
rally advance toward the end of the carria; 
diminishing distance y tov. The lever // js 
made more than twice the length of /, io 
make this advance of the point G correspond 
with the screw action of the cord on 
spindle. 

‘Tf the point G were at s, then the }ui/! 
of the cord would be exactly at right angles 

to the motion of the car 

riage, the point s being 
always in a line at right 
angles to the center line, 

@ and passing through the 





point n. 





unique movement for the purpose. Mr. 
\ 
— Fi , G 
— . me E 
) 2 —_— 
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as is plainly seen where 








one of these worms and 
its wheel have been run- 














ning together for some 
time. The bearing sur- 
face, instead of being 
scored or apparently 
worn, seems burnished =N 
bright and smooth, this 

being the result partly 

of the relatively great = 


Fig.3 





bearing surface obtained, 
and partly from the fact 
that any given point up- 
on the teeth of the wheel 
is subjected to sliding 
contact with parts of the 
worm thread of varying 
radius, so that lines up- 


hig. 








which the rubbing 




















‘‘The proportion of 
the links may evidently 
be changed to give more 
or less rotation to th. 
spindle. 

‘The bar F will sag 
some, due to its weight 
To correct this, the spi: 
dle should be placed 
higher and the cord wil! 
then support the bar 
and with alittle freedom 
in the hinge at G would 














not impair the action 
The spindle in M: 
Smith’s movement can 








be made to rotate at high 
velocity and make a 
good number of’ full 
—- turns at each reciproca 








Big 15 








tion of the stock, and 
the attached parts my 
be made very light. 

A neat solution, shown 
in Figs. 7 and §8, has 
been furnished by Mr 


Frank <A. Risdon, of 






































on ; 
occurs continually cross ae |e he Waterbury, Conn. Mr. 
and recross each other, = PT >) oO e)) Risdon writes as follows 
and thusscoring is effect- ki ‘‘In order to get 
ually prevented. The F Be positive motion, I have 
teeth of the wheels made ; Fig.A4 X used bevel gears, one of 
by this process are also Bigs ; which is fast on the 
much deeper than it is ail spindle, and the other at 
practicable to make them —___— eb A right angles on a shaft, 
by the ordinary process. ) . b \_# sil 1 at the other end of which 
J 4 } ee i Dy : 8 
5 Bee BB | {2 8 is a small pulley. l'o 
——— +e ea: aot K Fig.12 this pulley is fastened 
On the Cultivation of moans | two thin straps of steel 
Inventive Capacity | the other ends of which 
by » Solution of Big 16 Fig. Aj straps are fastened to 
»y the } n aps are fastened 
Constructive Prob two studs that are set 
lems. stationary in the bas 
——— D You will see that by 
$y LEICESTER ALLEN. moving the stock for 
win ) ward one belt will be 
In the present number © acme eine oa unwound from the pul 
I shall strive to complete C lc =) . ley, while at the sam 
notices of all the solu.) - Camas za = } SS igi time the spindle shaft 
° Go 1 = Fakes, | ° 
tions of the problem a v ‘{ . F 2 | will be revolved, and the 


given out in the issue of 
December 29th, 1892. |— 





1 
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other strap will be wound 
on. By moving the stock 











Either from a growing 
interest in prob- 
lems, or because of the character of the 
particular problem under consideration, a 


these 


greater number of solutions of it have been 
sent in than were drawn out by any of the 
previous ones. 

Mr. Byron Iselty, of Cedar Rapids, Ia., 
has forwarded the solution shown in Figs. 1 
and2 ‘‘In Fig. 1, A is a disk or friction- 
wheel of wood or other suitable material, 
and mounted on a stud J, which is securely 
set into the top side of the bottom piece of 
the sliding stock. On the periphery of this 
wheel, and also upon its upper outside edge 
is cemented a strip of rubber or other good 
friction material. To the rear upright piece 
of the stock is pivoted a friction-wheel of 
smaller diameter, whose periphery bears 
against the strip of rubber on the top side 
of the large wheel, and also on the opposite 
side against a strip of similar material 


Fig.10 


Fig. American Machinist 
restrictions by an alteration of the construc- 
tion of the sliding stock, is excluded. It is, 
however, a good movement, and I regret 
that want of space prevents me from show- 
ing it, notwithstanding its divergence from 
the requirements laid down in the problem 
as originally stated. 

Mr. Albert Wettengill, of St. Louis, sends 
two different solutions, one of which is al- 
most identical with that of Mr. Graves, 
given in the issue of March 30. The other 
is shown in Fig. 3—an extremely simple 
solution, and one that meets all the require- 
ments, but which, if the restrictions be 
strictly interpreted, violates one of them by 
making a hole through each upright part 
of the sliding-stock for the passage of a cord 
belt. However, as the solution supplies a 
good mechanical movement, I have con- 
cluded to give it a place notwithstanding 


KFig.11 


Smith writes in explanation of the drawings, 
Figs. 4, 5 and 6, that ‘‘the parts added are 
the lug J made a part of (; links Zand J//, 
and bar #’; and the cord Z, stretched tightly 
from the posts G, G and wound about D. 
This apparently introduces three or four ad 
ditional parts to accomplish the rotation of 
the shaft while the carriage C is moved back 
and forth.” 

I cannot see, except by a relaxation of the 
restrictions, how the lug J can consistently 
be made a part of the carriage (’; but, as it 
could be made separate and then attached, 
this objection might be waived. If so, how- 
ever, the number of parts permitted will be 
exceeded by one part. I will not, however, 
in this case press these points. 

Mr. Smith gives the following very clear 
description of the operation of the move- 
ment. 


Fig.A3 


Anecioon Mannie! backward the move 
ments will be reversed.” 

Mr. Alfred E. Johnson sends in a solution 
and writes from Carson (State inadvertent]; 
omitted, but I presume Nevada,) as follows, 
referring to Figs. 9 and 10, that illustrate 
his solution : 

‘*In evidence that the interest in your me- 
chanical problems is not confined to the 
Eastern States, I submit the inclosed solu 
tion of your problem of December 29th. It 
is one of several solutions that I have worked 
out that seem to fulfill the conditions of the 
problem, and is only selected from th 
others because it has cost me the most stud) 
to develop. In the inclosed sketch, Fig. 9 
is a side elevation, and Fig. 10 an end eleva 
tion, showing the construction of a swab 
bing machine as you propose, in which A is 
the table, B an iron plate, C brass tube, /’ 


support for the same, # # sliding frame, / 


spindle, g sponge and G G two rollers set at 
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0 
the spindle. These rollers revolve freely on, 
and are supported by arms ZH H, and column 
T secured to the table. 
spindle F' is moved longitudinally in con- 


pposite angles, one above and one below 


In operation, as the 


tact with rollers G G, it causes them to re- 
yolve at a rate of speed proportioned to the 
angle of contact with the spindle, at the 


same time acting to revolve the spindle at a 
rate governed by the size of the spindle and 
angle of contact with the rollers.” 

A very rapid rotation of the spindle, and 
a considerable number of turns will be 
effected by a device shown in Figs. 11 and 
12. contributed by Mr. Herman Oberg, of 
Watertown, N. Y 
scr] ion. 

On the bench A, Figs. 11 and 12, is 
mounted the stud B, on which pulley C 
In each of the uprights of 
the stock D, a projecting pin / is inserted. 


I copy Mr. Oberg’s de 


revolves freely. 


A belt F’ of square cross-section is wound 
a few times around the hub of the pulley C, 
and its ends then fastened to pins /, so as 
to keep it taut. An endless belt G, also of 
square cross-section, is wound several times 
around the spindle 77, and one complete turn 
around pulley C, as indicated in Figs. 11 
and 12. 
‘Let 7’ represent travel of carriage. 

revolutions per 


represent number of 


single stroke of carriage. 
represent diameter of spindle. 

t represent thickness of belts. 

) represent diameter of pulley C. 

N represent number of revolutions of pul- 
ley CU per single stroke. 

PD represent diameter of hub of pulley C. 

“Then if 7, n, d, ¢ and D are given, 
N Mes sh n, and D’ - r- A : J 

D-+t Nt 

“The pitch of the belt-coil on the spindle 
should, as nearly as possible, approach the 
value 

n 

the stock is shown in 
its hindmost position. Now, if it be slid 
forward the belt # will cause the pulley ( 
to revolve, which, in connection with the 
belt G, will revolve the spindle //. As the 
stock advances the driving part of the belt 
@ is unwound from the spindle while the 


‘In the sketch 


slack part is wound on. 

“Tn this construction I have used tio pins 
for connection, which, as I take it, is not 
strictly in accordance with the statement of 
the problem; I therefore also submit a modi 
fication of this construction shown in Figs. 
13 and 14. 

“The pulley C and its connection with 
the spindle are similar to that in Figs. 11 
and 12, except that the belt G@ does not take 
so many turns around the spindle, and is 
wound in an opposite direction. The pulley 
(’ also carries a pinion 7 which is in mesh 
with the gear segment O, the slotted 
of which is connected with the carriage by 


means of 


arm 


the square-headed pin 7 that 
works freely in a hole drilled in the base of 
the carriage. 

‘If the length of the slotted arm of the 
rear seement, and diameter of 
pulley ( be increased the motion of spindle 


also the 


may be made less irregular if desired.” 

In Figs. 15, 16 and 17 are shown a solu 
tion contributed by Mr, Jos. E. Martin, of 
Orange, N. J. Fig. 15 is a side elevation, 
Fig.16 « plan, and Fig. 17 an end view of this 
device. A support a for the idler pulleys 

is attached to, and travels with the slid 
ing stock. A quarter-turn belt ¢ 
ver the shaft of the sponge spindle, thence 


passes 


round the idlers, and is fastened at each of 
its ends by clamps d to the base of the 
machine, Of sliding of the 
stock will cause the spindle to revolve, the 
rapidity of rotation and number of turns 
depending on the ratio of the diameter of the 
Spindle shaft to the distance through 
the stock moves. 


Mr. Robt. W. Boenig, M. E 


course, the 


which 


. of Bri voklyn, 


N. Y., has sent in two solutions, but they 
ippear, each of them, to exceed the limit of 
the number of parts that were permitted to 
be added to effect the desired movement. 


hey are, however, both operative, and one 
f 


hem is entirely different from any others 
have been sent in. 
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Mr. Edward Hosmer, of Michigan City, 
Ind., has sent in a solution which embodies 





substantially the same principle, and sub- 
stantially the same construction as that of 
Mr. Gribben’s second solution, printed in 
issue of February 23. 

Mr. Elmer E. Page, Providence, R. I., has 
sent in a solution that while it is operative 
includes unmistakably a bell-crank move- 
ment, excluded in the limitations of the 
problem. 

Mr. C. 8. Clark, of Altoona, Pa., has con 
tributed a solution substantially like that of 
Mr. Cowley, printed in issue of February 
23, except that he uses a flat quarter-twist 
belt instead of a round or cord belt 

Mr. W. F. Torrey, of Auburn, R. I., has 
sent a solution which effects the desired 
movement, but which violates the restriction 
that no alteration is permissible in the con 
struction of the slide. 

Mr. John W. Brodhead, of Providence, 
KR. I., has my thanks for a suggestion made 
in a letter accompanying drawings in a solu 
tion sent by him, which solution I regret 
that I must reject for the same reason as 
assigned for the rejection of Mr. Torrey’s. 

Mr. R. T. Wingo, of Providence, R. I., 
has contributed a correct solution, substan 
tially like that of Mr. Casebolt, shown in 
Figs. 15, 16 and 17 in issue of April 13. 

These complete the notices of all solutions 
contributed to the problem of the swabbing 
machine, and so conclude the present further 
consideration of that problem. 

. —_— <> — 
Combined Punch and Shear. 





We give with this an illustration of a 
combined punch and shear made by the New 
Doty Manufacturing Company of Janes 
ville, Wis. 

The punch and shears for flat bars and those 
for round bars are entirely separate and can 
be used independently of each other. The 
capacity of the machine is to punch a 1 
hole in 3” iron; to cut }?'x4" bar iron, or 14’ 
round iron, and any of these operations can 
be performed without change in the ma 
chine. 

The frame is in two parts which are planed 
together and secured by taper bolts. The 
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Stover Friction Drill. 


We show with this a drilling machine 
made by Stover Novelty Works, Freeport, 
Ill., to drill holes up to ,5,"’ diameter and to 


center of a 10” circle. It will be seen by an 











that as the 
speed of the spindle is decreased, as when 
the larger sizes of drills are being used, the 
twisting or turning effect on the drill is cor 
respondingly increased, and on the contrary, 
when the speed of the spindle is increased, 
for small drills, the twisting effect on the 
drill is decreased, thus providing against the 
breaking of drills. 

The platen can be raised and lowered from 
one extremity to the other by five turns of 


inspection of the engraving 


COMBINED PUNCH AND SHEAR. 


boxes are cast solid with the frame, and the 
eccentric, shaft and clutch are all cast solidly 
together, the aim being to make the ma- 
chine of as few parts as possible. 

Tight and loose pulleys are on the ma- 
chine and it can, of course, also be stopped 
or started by the clutch controlled by treadle. 

tad 

The Iron and Steel Institute of 
Britain has awarded to Mr. John Fritz, chief 
engineer of the Bethlehem Iron Company, 





Great 


the Besser-er medal for distinguished ser 
vices to the art of iron and steel manufac 


ture and working. 





the crank; the speed can be instantly 
changed by the use of one hand while the 
other hand is employed in holding the work, 
Stopping and starting is done by the foot. 

Some of the dimensions are: Greatest 
height from platen to spindle, 35”; greatest 
height from base to spindle, 464"; distance 
from column to spindle, 5’; diameter of 
column, 8%"; diameter of spindle, 3’; size 
of table, 10x14"; vertical motion of spin- 
dle, 34" 

Spindle fitted for No. 1 Morse taper. The 
machine is also arranged to be used on a 
bench or post when required. 





kaldy 


3 


Strength of Various Materials — Ex- 
tracts from Kirkaldy’s Tests—II.* 







By WILLIAM KENT. 
SPRING StTEEL.—Untempered, 6 
average, E. L., 67,916; T. S., 115,668; contr., 
37.8; ext. in 10 inches, 16.6. Spring steel 
untempered, 15 tests, average, E. L., 
T. S., 69,496; contr., 19.1; ext. 


29.8 


tests, 


38,785; 
in 10 inches, 
These two lots were shipped for the 
same purpose, viz., railway carriage leaf 
springs. 

STEEL CASTINGS.—44 tests, E. L., 31,816 
54,928 to 63,840 
1.67 to 15.8; ext., 1.45 to 15.1 
great variation in ductility. 
the highest 
ductile. 


to 35.567: T. S.. contr., 


Note the 
The steel of 
also. the 


strength was most 
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Wrtps.—Tensile tests to 
determine ratio of strength of weld to solid 


STRENGTIL OF 


bar. 
Tron Tre Bars. —28 Tests 

Strength of solid bars varied 

from. 43, 201 to 57,065 Ibs 
Strength of welded bars varied 

ee ; ... 17.816 to 44,586 Ibs 
Ratio of weld to solid) varied 

from ra va A 37.0 to 79.1 


r 
IRON PLATES.—7 Tests. 
Strength of solid plate from. 


Strength of welded plate from 
Ratio of weld to solid 


14,851 to 47,481 Ibs, 
26,442 to 38,931 Ibs 


57.7 to 83.9 4 
Cuain LINKs.--216 Tests. 
Strength of solid bar from 


Strength of welded bar from 
Ratio of weld to solid 


49,122 to 57,875 Ibs 
39,575 to 48.824 Ibs. 
72 1to0 95.4% 


InoN Bars.—Hand and Electric Machine Welded 


32 tests, solid iron, average 52444 

17 ** electric welded * 15.836 ratio 89.1 °% 

1” = ** hand 46.899 ** 89.3 % 
STEEL BARS AND PLAtES.—I4 Tests 


Strength of solid 
Strength of weld 
Ratio weld to solid 


54,226 to 64,580 
53 to 46.019 


52.6 to 82.1 % 





The ratio of weld to solid in all the tests rang 
ing from 37.0 to 95.4 is proof of the great varia 
tion of workmanship in welding. 


SCREWED Boutrs.—Ratio of Streneth of 
Threaded to Solid) Portion of Bolts 28 
Steel Bolts, 

Strength of solid portion... 57,456 to 93,060 


Strength of threaded portion 


11,055 to 73,189 
Ratio of serew to solid.... 


54.5 to 88.8 
100 ITRoN Bouts 


Strength of solid portion 
Strength of threaded portion 
Ratio of screw to solid 


14,485 to 66,118 
32,053 Lo 46,722 

61.7 to 88.2% 

Cast CopPER.—4 tests, average, E. L., 
§ 900; 'T. S., 24,781; contr., 24.5; ext., 2.18. 

CopPpER PLAtTEs.—As_ rolled, 22. tests, 
26 to .75 in. thick; E. L., 9,766 to 18,650; 
T. S., 30,993 to 34,281; contr., 31.1 to 57.6; 
ext., 39.9to 52.2. The variation in elastic limit 
is due to difference in the heat at which 
the plates were finished. Annealing reduces 


*Strength and 


Description of System of Testing. 


Properties of Materials with 


By W. G. Kir* 
Db. Van Nostrand Cumpany, New York, 





A. 


the T. S. only about 1,000 pounds, but the 

KE. L. from 3,000 to 7,000 pounds. d 
CorrerR  PLAtrEs.—148_ tests (another 

series, .B8 to .52 thick); T. 8., 29,099 to 


31,924; ext. in 10 inches, 


28.1 to 41.8. 


contr., 28.7 to 56.7; 
Note the uniformity in tensile 
strength, 

Drawn CoprER.—74 tests (0.88 to 1.08 
inch diameter); T. S., 31,6384 to 40,557; contr., 
37.5 to 64.1; ext. in 10 inches, 5.8 to 48.2. 





Ferro Bronze —Tensile tests, 38 bars 
each, soft rolled and hard rolled. Hard 
rolled, EK. L., 19,100 to 36,300; T. 8., 60,265 
to 74.485; contr, 28.4 to 35.6; ext. in 10 
inches, 80.8 to 88.2. Soft rolled, E. L., 
16.800 to 17,600; T. S., 62,935 to 67,985; 
contr., 27.3 to 30.5; ext. in 10 inches, 28.6 
to 36.1. 4 castings, E. L., 17,400; to 22,700 
T.S., 25,565 to 29,310; contr., 1.5 to 26.1; 


ext. in 10 inches, 0.3 to9.8. Shearing stress 
of the rolled bronzes was from 56.9 to 63.4 
per cent. of the pulling stress, while, that of 
the custings was from 87.9 to 110.6 per cent. 
PROPELLER BLADE, 
Means of from center and 
edge. (Central portion sp. gr. 8.820.) E. L., 
7,550: T. S., 26,812; contr., 25.4; ext. in 10 
inches, 382.8. (Edge portion sp. gr. 8.550.) 
kK. L., 8,950; T. S., 35,960; contr., 37.8; 
in 10 inches, 47.9. 

Cast GERMAN SILVER. 
18.400 to 29,100; T. S8.. 
contr., 3.2 to 21.5; 


10.2 . 


3RONZE FROM A 


two tests each 


ext. 


10 tests. KE. L., 
23,714 to 46,540; 


ext. in 10 inches, 0.6 to 


Tain Sueer Mera..—Tensile Strength. 


German siiver. 2 lots TOS16 tO ST,129 
Bronze, 4 lots 73,380 to 92.086 
Brass, lots 4,898 to SSLISS 
Copper, 9 lots BOAO tO AS 450 
Iron, 13 lots, lengthway HA881to 50,484 
Iron, 13 lots, cro-sway 39.838 to 57.350 
Steel, 6 lots 49,253 to 78,251 


Steel, 6 lots, crossway SAYIN to SO,7Y 





WIRE. 
German silver, 5 lots SL7T3B5 to. 2.224 
Bronze, 1 lot TROdY 
Brass, as drawn, 4 lots 81,114 to 98,578 
Copper, as drawn, 3 lots 37,607 to 46404 
Copper aanealed, 3 lots. 34.936 to 45.210 
Copper «another lot,) 4 lors 85,052 to 62,190 
Copper (extension 36.40 0.6%) 
Iron, 8 lots YV4i to Y7908 
Iron (extension 15.1 te 0 7%5) 
Steel, 8 lots 108,272 to BIS 828 
‘he steel of BIS, 823 TP. 8 as y inch 
Ll teel of 318,823 'T. S. w O47 incl 
diam. and had an extension of only 0.3 per 
cent.; that of 103,272 T. 8S. was .107 inch 
diam. and had an extension of 2.2 per cent 
One lot of .044 inch diam. had 267,114 LT. S., 
and 5.2 per cent. extension 
WIRE 
SELECTED TESTS SHOWT 
Stranc 
Circum Weight 
Descriptio! ference per 
inches fathom No. of 
Strands 
Galvani ed ‘ 0 $+ iM) t 
Ungalvanized Oo 510 
Ungalvanized 6.38 $2 50 
Galvanized 7 10 7.3% { 
Ungalvanized 6.18 M46 
Ungalvanized pees 6 iy 10 33 
Galvanized 4.92 St 
Galvanized 5. 3t Is ‘4 
Galvanized $82 21.50 
Ungalvanized t 12 21 
Ungalvanized 0 12 6 
Ungalvanized ~ 14.12 
Galvanized i il Li 35 t 
(suival ad l 2 t 
Unygalvanized ‘a wm RD ‘ 
Ungalvanize 2.68 6.4 t 
Galvanized 3.8 t 
fialvanizer 2 it 3 
Ungalvanized 1% 2 b 
Galvanized : 2.04 2 t 
Galvanized 1 jt 1S t 
Hemp Roprs, UNTARRED.—1) tests of 


ropes from 1.53 to 6.90 inches circumference, 


weighing 0.42 to 7.77 pounds per fathom, 


showed an ultimate strength of from 1,670 


to 33,808 pounds, the strength per fathom 
weight varying from 2,872 to 5,534 pounds 


Hemp Roves, TARRED 
1.44 to 7.12 


from 0.38 to 10.39 pounds per 


15 tests of ropes 
pe 


from inches circumference, 


weighing 


fathom, showed an ultimate strength of from 
1,046 to 21,549 pounds, the strength per 
fathom weight varying from 1,767 to 5,149 
pounds. 

( ON Ropes ») ropes, 2.48 to 6.51 
inches circumference, 1.08 to 8.17 pounds 


R 


NW 


is 


Ne 


Wi 
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pounds, or 2,474 to 3,346 pounds per fathom 


weight. 
MANILA Roprs.—35 1.19 to 8.90 
inches circumference, 0 20 to 11.40 pounds 


per fathom. Strength 1,280 to 65,550 pounds, 
or 3,003 to 7,894 pounds per fathom weight. 


tests, 


BELTING. 


No. of Tensile strength 
lots per square inch. 


3,248 to 4,824 
5,631 to 5,944 
2,160 to 3,572 
4,078 to 5,412 
5,648 to 8,869 


-4,.570 to 7.750 


single, ordinary tanned 
single, Helvetia 
7 Leather, double, ordinary tanned. 
§ Leather, double Helvetia 

6 Cotton, solid woven 

14 Cotton, folded, stitched 


11 Leather, 
1 Leather, 


1 Flax, solid, woven 9,946 

1 Flax, folded, stitched 6,389 

6 Hair, solid, woven 3,852 to 5,159 

” Rubber, solid, woven went of 271 to 4,343 
CaNnvas.—35 lots. Strength, lengthwise, 


113 to 408 pounds per inch; crossways, 191 
to 468 pounds per inch. 
numbered 1 to 6, but the 
The strengths vary 
considerably, even in the same number. 
Mars.es.—Crushing strength of various 
38 tests, 8 kinds. Specimens were 
{to 6 inches di 
ameter, and 6 and 12 inches high. 


The grades are 
weights are not given. 


marbles. 


6 inch cubes or columns 
Range 
7,542 to 18,720 pounds per square inch, 


17 
square columns 4x4 and 6x4, 4 to 24 inches 


GkRANITE.—Crushing strength, tests; 


high, 8 kinds. Crushing strength ranges 
10,026 to 13,271 pounds per square inch. 


(Very uniform.) 

SroNtes,—(Probably sandstone, local names 
given ) 11 kinds, 42 tests, 6x6, col- 
18 and 24 inches high. 
streneth ranges trom 2,105 to 12,122. 
of the 
generally from 10 to 20 per cent less than 


only 
Crushing 
The 
24 inches long is 


umns 12, 


strength column 
that of the 6 inch cube. 
Sponges. —(Probably sandstone) tested for 
London & Northwestern Railway — 16 lots, 
3 to 6 lot. Mean results of each 


lot ranged from 8,785 to 11,956 pounds, The 


tests ina 


variation is chiefly due to the stones being 
from ditferent lots. The different specimens 
lot gave results which generally 
An exceptionally 
large variation is seen in one lot of six speci 


in each 


agreed with 30 per cent. 


mens, ranging from 9,347 to 6,192 pounds 
per square inch. 


Bricks,--Crushing strength, 8 lots; 6 
tests in each lot; mean results ranged from 


The 
iInaximum variation in the specimens of one 
lot 


1,835 to 9,209 pounds per square inch. 


was over 100 per cent. of the lowest. 


In the most uniform lot the variation was 
less than 20 per cent 
OPES 


RANGE OF VARIATION 















Diam. of Ultimate 
wires Hemp Core Strength 
» of inches Pounds 
res 
1 1563 Main 339,780 
1 1495 Main and Strands 314,860 
19 1347 Wire Core 295,920 
0 104 Main and Strands 272,750 
IY 1302 Wire Core VHS ATO 
19 ist Wire Core 221,820 
wv) UT 28 Main and Strands 190,890 
12 10g Main and Strands 136,550 
; 1693 Main 129,719 
1W U7S5 Main 110,180 
122 Wire Core 101,440 
145 Main ¥S,670 
12 GSO Main and Strands 75,110 
12 O6S Main and Strands 55,095 
105 Main YOK 
t 0963 Main and Strands 41,205 
12 0560 Main and Strands 38,555 
12 W172 Main and Strands 28,075 
r O619 Main 24.552 
12 O378 Main and Strands 20415 
12 0305 fain 14,634 
PORTLAND CEMEN' (Austrian.) Cross 


sections of specimens 2x24 inches fof pull 
ing tests only; for thrust- 
ing tests; weight, 98 8 pounds per imperial 
bushel; residue, 0.7 with 


2,900 meshes per syuare inch; 38.8 per cent 


cubes, 3x3 inches 


per cent., sieve 


by volume of water required for mixing; 


time of setting, 7 days; 1U tests to each lot 


MEAN RESULTs. 
Cement Cement 1 Cem't 1Cem't 1Cem't 
alone alone 2 sand 3 sand {sand 


Age Pulling Thrust’g Thrust’g Thrust’g Thrust’g 

10 days 376 2.916 S43 407 22 

Wdays i 3.342 1,023 14 275 
days 451 3,72 1,172 504 358 
PORTLAND CEMENT.—Various samples 


pulling tests, 2x24 all 


inches cross-section 
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aged 10 days, 180 tests; ranges 87 to 643 
pounds per square inch. 


Woop.—Transverse and Thrusting Tests. 
Z 
7 ; a eo 
Z » ii én = 
=| 2 pa) =i Dex 
3 2 . qi8 aS 
Tests. 2 = = 7” = ma 
pod S g iI ae 
S a <= Z i= 
D 7. ~ - 
45,856 1,096 3.586 
Pitch pine. 10 11l%to 12% 44 to to to 
80.520 1,408 138 
- $7,048 (57 =2,478 
Dantzic fir..12 12 to 18 144 to to to 
54,152 70 3,423 
32.856 1.505 2,473 
English oak 3) 4% x 12 120 to to to 
39,084 1.779 4,437 
American 23,624 1,190 2,656 
white oak 5 4x 1 120 to to to 
26.952 1,372 3.809 


8.169 to 10,785 
5.858 and 7,284 
6,769 

5.978 

5.259 and 5,404 
3,576 and 3,993 
s00cd UO 


Demerara greenbeart, 9 tests 
Oregon pine, 2 tests 

Honduras mahogany, 1 test 
Tobasco mahogany, | test ... 
Norway spruce, 2 tests 
American yellow pine, 2 
English ash, | test ieee 


tests 


-~ 
Recent Developments in the Electrical 
Transmission of Power.* 


By C. J. H. Woopsury, LYNN, Mass. 


Since the last meeting of this association, 
the Board of Government recognizing the 
importance to the cotton manufacturing in 
terests of questions pertaining to the elec- 
trical transmission of power, and foreseeing 
the greater importance which this method is 
likely to assume, have thought it advisable 
to continue the consideration of this subject 
at the present meeting; and in accordance 
with their invitation I beg to deviate some 
what from my fermer papers on electrical 
subjects, and instead of confining myself 
entirely to practical results, to give a little 
attention to some of the main principles in 
volved, which wiil soon be as necessary a 
part of the knowledge of every manufac- 
turer as the principles involved in water 
wheels und steam engines are at the present 
time. 

In the ordinary dynamo for electric light 
ing, each of the various coils of wire mak- 
ing up asection of the armature is brought 
into the circuit as its commutator bar comes 
in contact with the brush, and in tbat man 
to the circuit for electric 
lighting or power the current of electricity 
which it has produced by being pulled across 
the attraction of the magnets of the dynamo. 


ner contributes 


In the reverse manner, if electricity were 
applied to such a dynamo, it would energize 
the magnets, pass through the wires of the 
armature, and the attraction of the magnets 
would 
convert the dynamo into a motor, because 
the magnet attracts each coil of the arma 
ture, and as it moves around to proximity to 


cause this armature to revolve, or 


the poles of the magnet the electricity is 
switched out of such coils by the commu 
the 
attraction upon that coil, but is ready to ex 


tator, and magnet exerts no further 


ercise a similar attraction for the next see 
tion, for it must be remembered that the 
attraction which the magnet exerts is not 
upon the wires of the armature, for they are 


current of 
A cur 
rent of electricity is subject to magnetic 


made of copper, but the 
electricity conveyed by these wires. 


upon 


attraction similar to iron, as may be seen by 
applying a magnet to a lighted incandescent 
lamp. ‘The carbon filament is readily bent 
as if it were a very fine iron wire, but if the 
lamp is not lighted, the 
affected by the magnet. 
The question naturally arises 


carbon filament 
is not 
W hy should 
in the arma- 
the 
magnets would attract a section of wire in 
the armature and would hold it stationary. 
W hereas the 
upon a current of electricity in the coil of 


not iron or steel wires be used 


ture’ The one sufficient reason is that 


when attraction is exerted 
wire in the armature, that principle can be 
used to produce a motion by the ready man 
ner in which the electricity can be conducted 
through or removed from any coil of iron in 
the armature to meet the mechanical neces 
sities of the case to produce a rotation of 
this armature. 

I have gone into this matter at some length 


*Read before the New Man 


Associaticn 


England. Cotton 


ufacturers 


May 25, 18: 


in order to state the principle of the 


nary continuous current motors, whi 


that the magnet remains stationary, and ¢} 


moved from 
set of wires to another in the armatu 


the electrical currents are 


occasion requires 

In the dynamo the electricity is gen 
in the armature in currents passing t 
fro, first in one direction and then i: 
other, forming what is known as the 
nating current. The, function of the 
mutator and the brushes upon a dyna 
merely to convert this alternating cu 
into a continuous current. There 
reason why an alternating current is not 
as well suited for electric lighting as 
tinuous current. 

But many years ago when Sir Fred 
Siemens, one of the pioneers in the ap) 
tion of electricity, made a dynamo fo 
lighting, he required a continuous cu 
to operate the regulator in the upper px 
his are lamps, and instead of trying 1 
vent a form of regulator to feed the cat 
which could be operated by an altern 
current, placed the commutator 
brushes on the dynamo, producing a 


he 


tinuous current, and in that manner se! 
years the practice of electric lightin 
continuous currents, although in the m 
time there have been numerous devices 
regulating the carbon feeding mechanis 
are lamps by alternating currents. 
Electricians have of late years begu 
the place from which they were divert 
number of to investigate 
apply alternating currents for lighting 
power purposes. 


years ago 
These investigations | 
opened up a wealth of electrical prince 
and applications, of which the world 
but just seen the beginning. 

One of these new forms of alterna! 
currents is what is called the multip! 
current, of which the electricity is gener 
in waves; one wave following anoth« 
the first 

currents 


wave has been 
of 
affect other apparatus by induction thro 
space and without the intervention of mi 
lic conductors, being asa matter of prin 


fore complet 


using 


comparable to the results produced up 


electricity which 


t 


j 


1G 


CS 


telephone system when it receives by induc 


tion the noise of electric motors or the c! 
of the messages transmitted alone teleer 
wires in juxtaposition to the teleph 
wires, or even the voice which is transmi 
over other telephone wires. 

In multip 
motors I would say that the method of 


struction differs entirely from the m 


its application to these 


hitherto in use. Instead of using com 
tor and brushes to transfer electricity { 
one part of the armature to the other, as 
been already alluded to in the contin 
the 


through the magnet, causing the arma 


current motors, magnetism revi 
to revolve in exact synchronism with it 

For purposes of comparison the ve 
arrangement of these motors may be ¢ 
pared to that of a hat rim, as represei 
the ball of t 
stands for the armature on the inside, w 


circular maenet, and a 
is a suitably-wound collection of insul 
Wires joined together at the ends and 
electrically to 


Electric wires from the generators are wi 


connected anything 


upon this circular magnet, and the w 


like currents which the wires carry 


duce similar magnetization traveling ari 


and around through the magnet; aud 


this inductive effect to which I made 
sion, electric currents are produced in 
wires of the armature, so that it wil 


susceptible to the attraction of the mag 
The wires in the armature revolve, follow 
the attraction of the magnetism circula 
in the magnet, 

Dynamos similarin principle produce 
waves of current which supply this m 
but for economy in transmission, both a 
the of 


small loss by resistance, these currents 


vards small amount Wire and 


be generated at a high electrical press 
which is increased by transformers for 
main wires, and then at the motors redu 
to a very low pressure by transform 
which answer the same purpose as the 


ducing valve for steam, except that they 


le 


Z 
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25, 
act in either direction to increase or reduce 
the electrical pressure. 

Phe other advantages of these multiphase 
motors are that being without any brushes 
or commutators, there is no sparking. There 
is hardly a possibility of a burned armature. 
(he motor being operated by a succession of 
wave currents will keep at a speed compara- 
ble to that of the generator as long as it can 
keep up. If overloaded, it will not 
slower, but will stop. Under similar condi- 
tions of overloading, a continuous current 
motor will burn its armature, 
fended by its safety fuses. 


run 


de- 
Its regulation is 
very close; the variability of some tests be 
ing only one and one half per cent. between 
no Joad and its full load. 
start under its full load or even a greater. 


unless 


Such a motor will 


In connection with such a system of elec- 
trical transmission of power, it is feasible to 
use a portion of the current for incandescent 
These 
motors can be stopped and started without 


lighting without any interference. 


the exercise of any particular skill, and can 
be inclosed for protection against dust and 
dirt in a case which merely allows for the 
protrusion of the shafting 
driving pulley. 


carrying the 


Phese types of motors, although 
have thorough applications and 
exhaustive tests in the works of the electric 


new, 
received 


companies engaged in their manufacture. 
It is, however, scarcely time for their use in 
commercial lines in this country, but they 
will be very fully exhibited at Chicago. 

It is this type of electrical apparatus which 
will be used in transmitting the power from 
Sewall’s Falls on the 
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wheels at Sewall’s Falls, as soon as that in- 
stallation is completed. 

I have been informed that at a new cotton- 
mill in South Carolina the power will be 
transmitted by wire to a motor driving the 
line shafting in each room. 

One of the latest applications of the elec- 
trical transmission of power is in the Crocker- 
Wheeler Electric Works, at Ampere, N. J., 
where a pair of copper rods answer as line 
shafting, and from these the connections are 
made at will to motors operating machine 
tools in various parts of the establishment. 
In some instances it has been preferable to 
drive short lines of shafting by motors, and 
to belt down in the usual way. In the 
former case, the motor is attached directly 
to the machine, as for example, under the 
headstock of a lathe, and in place of using 
the cone pulleys for variation in speed, or 
the clutch for reversing the direction of the 
motion, the lathe is controlled by the opera- 
tor in a manner comparable to the usual 
way in which the motorneer of a street car 
controls the speed or direction of the car; 
and from these same wires at every machine 
an incandescent lamp suitably protected by 
wire guards is used whenever artificial light 
is necessary, and such a light can be placed 
on the carriage, or wherever it may be de- 
siratle to apply the light for the purpose of 
the work in hand. 

The operation of a calico printing machine 
probably presents the greatest difficulties in 
the application of power of any machinery 
in textile manufacture. ‘The machine must 
be driven at will with variable speed, and 





Merrimae River, about 
north of 
powe r 


miles 
for 
and lighting through 
out the city of Con- 


fowl 


Concord, 


eord, and also to any 
establishments which 

built on the 
large of land in 


the vicinity owned by 


may be 


tract 


that company. There 
is a capacity of 5,000 
horse-power at this 


point, and it is ex- 
pected that 3,300 horse 
power will be distrib 
uted during the early 
summer 

of electric 
connection 


The uses 
motors in 
with the transmission 


f power becom- 


| are 


ing more widely extended, one of the best 
examples in this vicinity being that of the 
Page Belting Company, at Concord, N. IL., 
where the power is distributed throughout 
their extensive new establishment by means 
of electric motors, for which the electricity 
of this 
the presi 
cost of the 
electrical apparatus was 20 per cent. less 


is generated in the original works 
Mr. George F. Page, 


whole 


COMPANY 


informs me that the 


n would have been required for a steam 
There 
the 


lant applied in the usual manner. 


is a further economy, by reason of 


elimination of much of the shafting required 
in connection with the transmission of power 

numerous motors in comparison with 
the shafting and pulleys which would 
have been required to distribute the power 
i steam engine on the premises. The 


shafting now in these works is 24 


inches in diameter; but if an engine had 
been used the main shafting would necessa 
ril ive been at least 5 inches in diameter, 
ind the length of shafting many times 


greater than at present, the difference in this 

respect being greater than in cotton man 
iring on account of the greater dis 
between the various muchines. 

i iddition to safety und convenience, it 
be interesting to note that this method 
iusmission has been carried out in such 
y that there is not a single open hole 
igh the tloor for any purpose, the open 

packed 


This transmission of 


tor the steam being 
d with asbestos 


pipes 


ower from the old works is only tem- 
ry, asit is proposed to connect with the 


derived from the wate! 


) 
real power 
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required a little time for each to learn of the 
other; but since the several modifications in 
the arrangement for this work were intro 
duced, the operation of the system has been 
not merely satisfactory, but has given re 
sults in advance of any other method of 
driving a printing machine. 

In the electric lighting station of the 
works an Edison lighting dynamo with a 
separate exciter is used for generating a 
current to drive a motor which was placed 
on the unused portion, next to the rail, of 
the mezzanine floor, or what is Known in 
the printing the platform. For 
speed and direction it is controlled by a 
hand wheel and switch at the front of the 
printing machine. 


room as 


This device has had a practical trial of 
eighteen months duration with the 
satisfactory results. By its uniformity in 
rotation the cloth is printed at 50 per cent 
greater speed than with the steam engines in 
the same room. 


most 


The driving is under abso 
The cloth can be moved at 
will for a short distance, as an inch, if neces 
sary. 


lute control. 
There is an absolute gradation of 
speed from one velocity to another, and that 
without any shock. 
uniform that the doctor never cuts into the 
copper roll, 


These changes are so 


The speed can be kept uniform 
at any desired velocity, and the machine can 
be stopped and started by anybody working 
at it. In its operation it does not require 
the exercise of any technical skill. 


I have alluded to the maximum speed «as 
50 per cent. greater than with the steam 
engine. The uniformity of its motion can be 
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any shock in the graduation from one speed 
to another may impair either the machine 
or the product. The cloth must be 
at times to a slight extent in either direction, 


moved 


and the whole must be absolutely under the 


control of the operator. As an absolute 
statement these requiremeuts are almost an 
ideality. Up to the present time a double 
cylinder steam engine to each machine has 
furnished the best method of driving, not 
withstanding that the heat and the floor area 
occupied by the steam engine are necessarily 
W hen 
the printing machine stops, the rolls sink 


into the blanket, and it requires an excess 


an interference in the printing room. 


of power to start it, as if it were a heavily 
loaded team on a soft road. 

A recent application of electric motors has 
given practical results of the greatest im- 
portance in operating printing machines at 
the Dunnell Print Works in Pawtucket. At 
the time of their reconstruction after their 
Mr. W. W. 


Dunnell, wishing that the new print works 


late fire, about two years ago, 


should contain all of the improvements pos 
sible in the business, considered favorably 
the suggestion that electric motors should 
be tried for the operation of printing ma 
chines, A motor was applied to a seven 
roll printing machine in order to give the 
matter a thorough trial. 

This work was undertaken in spite of the 
skepticism of his associates and the opposi 
tion of the men engaged in the printing 
room, There were some difticulties at first, 
primarily owing to the fact that the elec 
tricians were not calico printers, as well as 
that the printers were not electricians. It 





seen by any one watching the machine, par 
ticularly in the absence of the chattering of 
the gears. All printing machines are neces 
sarily still for changing of rolls and other 
a portion of the time, but the 
whole production of this machine is over 334 
per cent. greater than that of the machines 
driven by When it is 
that a print works plant is worth more than 
fifty the 


value of increase the 


purposes 


steam. considered 


thousand dollars per machine, 
which will 
output one-third is suflicient to introduce 
radical this line of 
turing. 

Mr. Dunnell stated to me that his experi 
ence as shown by this trial has revealed such 


facts in regard to the capacity and capability 


a device 


changes in manufac 


of the electrical transmission of power for 
print works, that if one were to begin anew 
the construction of such 


works, he should 


udvise instead of the numerous steam en 
vines about the premises the generation of 
all the power at 


a central source, and its 


transmission throughout the establishment 
by electricity. 

This use of motors for the operation of 
printing machines is the first’ practical in 
stance of its kind, and its adoption and per 
sistent and faithful trial confirms the enter 
prise 6f Mr. Dunnell, and also reflects great 


credit upon the practical skill of Mr. Sidney 


B. Paine, the manager of the mill power 
department of the General Electric Com- 


pany, notwithstanding that 
prompts him to disclaim the whole solution 


his modesty 


of the problem in which he was the moving 
spirit, and asks for due credit for bis able 


coud jutors 
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The whole tendency of later invention in 
regard to electric motors appears to be in the 
successful use of large motors. 

The Baltimore & Ohio Railroad are to use 
three 120-ton electric locomotives for carry 
ing the trains in the tunnels under the city 
of Baltimore, being able in that manner to 
perform the same service in traction as with 
the largest locomotives, and without pro- 
ducing any smoke to interfere with the air 
in the tunnel. In connection with these 
locomotives is a supplementary motor, which 
produces an air pressure for the air brakes, 
and also for the whistle. 

The advantages of electrical transmission 
of power are largely those of the relation of 
the position of the machinery with the 
motive power of the establishment. Each 
room is entirely independent of other rooms, 
und any motor is always ready for service 
the machinery from which it 
derives its electricity is in operation. 


as long as 


ape = 
Timber Dressing Machine. 

The accompanying illustration is of an 
extra heavy timber dressing machine suita 
ble for car sills, bridge timbers and dimen- 
sion stock, etc. It is made to square up and 
four sides timbers up to 18 
inches wide and 14 inches thick at one oper- 


dress on all 


ation, having the capacity to reduce timbers 
as much as 2 inches at one cut, 

The cylinders are made of solid steel, slot- 
ted on all four sides, with long journals, of 
large diameter. The two side heads can be 
removed by taking off the upper mandrel 
The 
cylinder is made to cut 
first giving a true sur 
face for the timber to 
rest on 


bearings. lower 


the bed, and 
allows smooth work to 
be done by the main 
cylinder and side heads. 
The cylinders and side 
heads are supplied 
with chip breakers the 
full width of cut. 

The feed rolls, eight 
in number, are large in 
diameter, all driven by 
powerful 
four of 


gearing, 
them being 
placed before the lower 
cylinder and four after 
the side heads. All 
upper feed rolls are 
raised and lowered by 
power, the main 
The bed in front of the main cy1- 
inder is also raised and lowered by power, 


also 


cylinder. 


so that when taking u heavy cut half of the 
cut can be transferred to the lower cylinder 
by simply moving one lever, 

The frame is very heavy, of neat design, 
and constructed to stand any amount of 
strain the machine may be put to, und the 
machine is believed to be thoroughly sub 
stantial and reliable, capable of continuous 
ly doing the very heaviest work of the class 
named, It is built by J. A. Fay & Egan 
Company, Cincinnati, O, . 

—--- 6 Pe —— 
Paper Shields for Vise Jaws. 

Those who have occasion to use ‘* home- 
made” Copper vise-shields—which 
about everybody that uses a 


includes 
vise—know 
that they are a first-rate article for disturb- 
The 
generally missing when wanted, they have 
an irritating habit of falling off the vise jaws, 
especially when a 


ing one’s equanimity. “other one” is 


man is trying, alone, 
to engineer a heavy piece into position, and 
they get hard from use and are very likely 
not to get annealed until after they have 
damaged more or less work. 

The Newark Machine Tool Works, New- 
urk, N 


and in Europe, and are now manufacturing 


J., have patented, in this country 


for the trade, vise shields calculated to rem 
edy trouble in the directions above named. 
The shields proper are made of vuleanized 
paper; these are attached to malleable iron 
pieces that are provided with shoulders to 
catch the vise jaws. 


over The two pieces 


ure Conuected by means of a modified form 
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of a U-shaped spring, so that when the vise 
is opened the operation of the spring is to 
keep them in place on the jaws. Every ma- 
chinist will see their utility without further 
They various 


sizes of vise jaws. 


description. are made for 
RRR —-— = 
A Convenience for Draftsmen. 

In the drafting room of the Hendey Ma- 
chine Company, at Torrington, Conn., we 
noticed during a recent visit a device which 
seemed well calculated to save some wear 
and tear of the draftsman’s 
The accompanying en 


nerve force, as 
well as of his tools 
graving shows how it appeared on the table 
at the side of a drawing board, holding the 
various triangles, curves, protractors, small 
T-squares, ete., in such manner that the 
draftsman not only readily see the 
article wanted, but as readily grasp it be 
tween thumb and finger, which is not the 
case where there is no regular place for the 
tools, and they are laid flat upon the table. 
The device is 104’ wide. The 
slots in which the tools are placed are about 


miay 


long, 54 


4’ wide and are spaced 4%" apart. 
conti -—_- —__— 
Boring and Drilling Ma- 


chine. 


Horizontal 


illustration is of a 
horizontal drilling machine, 
which is one of the smaller of six sizes of 
similar machine built by the Waterman Ma- 
chine Tool Co., Providence, R. I. 

The No. 1 horizontal boring and drilling 
machine differs from the engraving, in that 
the head is placed upon a lathe bed, and the 
placed a 


The accompanying 


boring and 


table or carriage, on which is 


smaller table for cross movement, can be 
moved along the bed in the manner of a 
lathe carriage by rack and pinion move- 
ment, and having also a vertical adjustment. 

Automatic feed is provided in addition to 
quick hand movement. <A projection on 
this carriage receives bushings for the outer 
end support of boring bar when the tool is 
used as a boring machine. 

For general machine shop work, where 
small holes are to be drilled and bored paral- 
lel, and at fixed distances from each other, 
and when end milling, sawing, and various 
other jobs are to be done, this tool has met 
with much favor. 

The other machines are all 
general design as the cut, except that they 


of the same 


are provided with power lift to the table. 
The main tables are made various lengths to 
suit the work, and are well adapted to the 
work of marine and stationary engine shops 
or wherever general machine shop work is 
done. 

When desired it can be arranged to face 
both ends of a cylinder while it is being 
bored. The designating number of the ma- 
chine indicates the size of the bar in inches 
except in the No, 1 and 2 machines, which 
have bars 2}"' and 23” diameter respectively 

————-— i> e————— 

LETTERS FROM PRACTICAL MEN, 
**Keep'’s Test’? for Cast-iron, 
Hiditor Machinist : 

I have read the admirable 
“‘Keep’s Test,” by Mr. 
AMERICAN Macuinist of May 11. 

His reputation in this line of work has 
caused him to be placed upon the interna- 


Ame rican 
criticism of 
Henning, in the 


tional committee to formulate a system of 
standard tests for structural materials, and 
his opinions have great weight. 
Whether founders will appreciate 
iron testing is yet to be discovered. 
Even if they can be convinced that it will 
save them money it will be difficult for them 
to realize that they must follow strictly a 


cast- 


given routine to achieve success 

Ordinary founders cannot employ a spe- 
cial man to do their testing. The work 
must be done by the superintendent or by 
the foreman, These are busy men and can 
spend but a few moments at a testing ma- 
chine. They want a quick and cheap proc 
ess to arrive at conclusions without figures. 
They want strength, deflection, set, elastici 
ty, shrinkage and chill in a form that they 


can see it. 


AMERICAN 


I did not primarily construct this appa- 
ratus for scientific work, though it has re- 
vealed much that is useful. It is a practical 
I devised this test 
simply to accomplish two things: 

Ist. To determine the influence of the or- 
dinary substances found in cast iron, that 
the founder might be relieved of a needless 
fear that his pig-iron contained some injuri- 


thing for practical men. 


ous element. 
2d. To enable an ordinary founder to 


know just what kind of castings his mixture 





MACHINIST 


3ut let it be remembered that shrinkage 
and chill are of as much account as strength. 
We are to-day answering a letter from one 
of the largest foundries in the country, that 
is using ‘‘ Keep’s Test,” and writes: 

‘“You can do the writer and this foundry 
a great service, by giving them some idea of 
the mixture you use to obtain remarkable 
shrinkage and strength. I would rather 
have your shrinkage than my strength, but 
if I can combine the two I want to do it.” 

Detroit, Mich. W. J. KEEp. 


ag 





A CONVENIENCE FOR DRAFTSMEN. 


of pig-iron would make, and to show him 
how to produce the very best castings from 
the very cheapest pig iron. 

As to the size of test bar, there is no ac- 
cepted standard size. If I had used a bar 1 
x1”x12’" Europeans would 
2x1x24 or some other size. Large bars are 
inconvenient to make, to handle and to pre 
expensive and 
enough to alterations in constitution. 


have favored 


serve, are not sensitive 

A testing machine for general use must 
be low-priced and must be driven by hand. 
The range of this machine will test a half- 
inch bar of the strongest steel and willmake 
a diagram of its own friction. 

There are difficulties in the 
way of constructing such a single lever auto 
graphic machine for testing larger than a 
half-inch bar. 

We have referred to what 
covered by the use of these bars; if large 
bars would do as well, why have not these 
conclusions been reached by their use ” 


mechanical 


has been dis 
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Standard of Qualifications for 
Mechanical Engineers, 
Editor American Machinist : 

I want to add my voice to that of Mr. 
Ht. F. J. Porter in favor of establishing some 
standard of qualification for the professional 
mechanical engineer. The want of sucha 
standard degrades the whole profession to 
the level of any strolling individual who 
may style himself an engineer. I have for 
a long time felt the force of this condition of 
affairs, but more particularly in the begin- 
ning of my career than at present. 

My own experience is doubtless that of 
many others, and may be epitomized as fol- 
My shingle hangs out in the city of 
Chicago. A customer walks into my office 
and wants, say, a new machine designed for 


lows: 


a special purpose. Unless he previously 


knows me or has been especially recom- 
mended to me, he has absolutely no guaran- 
tee that I have any qualifications in this line, 
except that my sign indicates that I do such 
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signer who is able to produce a new and 

machine on demand, certainly 
exercises an ability equal to that displayed 
by the architect who designs a building 
especially adapted for a particular purpose, 
and I venture to say that the grouping 
arranging of the machinery in one of th 
buildings at the World’s Fair required a 
much skill and ability as was required to ; 
duce the building itself. 

Another thing; the machinery in \ 
chinery Hall is the great thing. The bu 
ing itself is merely the shell that covers the 
machinery. Every one knows who mide 
the building, but who knows what brains 
produced the machinery? It is very much 
as if a man were known by the label of tl 
tailor who made his clothes. 


Ch. 


successful 


£ 


1 


REDFIEL! 


Patent Laws—Judge Speer’s Decision, 
Machinist : 

I believe that our patent system is | 
corner stone of the foundation upon whic! 
has been built America’s supremacy in 


Editor American 


line of invention and labor-saving cont 
ance, and hence I am ever ready wit! 
word in season or out of season on behait 
a true understanding of that system and it 
practical work. 

This need not imply that I consider 
law perfect. There are several points whic! 
in my judgment ought to suffer radi 
change, but they do not greatly affect the 
working of the statute asa whole, 

Nearly all the mistakes made in this wor 
may be traceable to misunderstanding or par 
tial information. Hence Mr. Colvin’s sug- 
gestion that the monopoly feature is 
parent of all that misinformation consid 
to be the evils of the system, is due to pur- 
tial information. The monopoly feature 
a necessity in the case because the constit 
tion provides that the grant shall be for 
‘‘exclusive” use. Congress may repeal tlie 
law or may make the grant for such time 
it chooses, but if it authorizes any grant 
all it must be an exclusive grant. 

It is also a necessity in the case becaus: 
first, the demand for a new invention mus 
always be created. People do not kn 
anything about it, and hence are not asking 
for it. In fact when it has been made they 
must be convinced that they want it. Every 
man who has had anything to do with ex 
ploiting new inventions knows that thervin 
is the battle. This costs money and it must 
be money invested and risked on business 
judgment. It makes no difference whetlier 
it belongs to the inventor or to a speculator, 
it is risked just the same, and it often 
amounts to many thousands of dollirs 
before any return is obtained. ‘he 
exclusive nature of the grant is a cool 
fact in the case. Another equally cool 
fact in the case is that no man, be le 
inventor or speculator, would put. his 
money into the exploitation of a patent 


- ZL 


L 


4s 


without an exclusive right, simply be 
cause just as soon as he has made the 
thing successful infringers drop in, and 


if they came in the guise of licen: 
he would simply find himself in the 
position of the cat who was used 
remove the chestnuts from the fire. 

When the inventor has obtained 
patent he is at liberty to establis! 


£ 


, 








HORIZONTAL BORING 


As to our impact machine, we do not 
advocate its use, but not from any practical 
imperfection in its operation. 
show such regularity of action as to prove 
its fitness for foundry uses, while we utterly 
failed in the use of a direct fall machine, 
We are constructing a 
plete sets of apparatus for prominent engi 
reports 


Its diagrams 


number of com- 
neering schools, and shall expect 
from them next year. 

If it is desirable to compare my results 
with those of other investigators, it will be 
within the province of such schools to test 
bars of various dimensions, in order to make 
a formula which will take into account the 
variation in grain due to variation in size of 
casting. 








AND DRILLING MACHINE. 


Furthermore, there is nothing in 
the profession of machine designing to indi 


things. 


cate to the general public that any person 
has reached a definite stage of proficiency, 
and when my customer learns that he cannot 
secure my services at the same rate that he 
can employ any draftsman, he is liable to 
think that my terms are extortionate. 

Such circumstances used to be quite com- 
mon with me, and they occasionally occur 
now. When they do occur the situation is 
embarrassing, to say the least. 

The knowledge, skill and experience neces 
sary to become a proficient mechanical engi- 
neer is equal to that required in any other 
profession, while the remuneration obtain- 
able is beggarly in comparison. The de- 





royalty fee if he chooses, and let an) 
one use who will pay the roya 
Many do this when the nature of 
case renders it feasible and desira 
but it is impossible for the government | 
provide every patentee with good business 
sense along with his patent. It is notori 
thata vast number of patentees were ent 


L 


ly successful business men. Some of. these 
have amassed great fortunes from their 

ventions while thousands and 
have made moderate or comfortable for 
tunes, These men did not need any coddling 
of government to protect them. The s:ame 
might be said of a large majority of iny 


thous:ids 


tors if they had all been endowed with wood 


business intelligence. If a valuable iny 
tion getsinto the hands of speculators wi 
leave the inventor out, it is simply becaus 
he failed to protect himself intelligently 

Canada at one time thought that by ref 
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ing patents to citizens of the United States 
ner people would get all the Yankee notions 
free, but experience taught her that very 
few inventions will travel of themselves, 
and very few persons will sink money in ex- 
ploiting an invention which everybody may 
handle as soon as the market is made; so she 
cave up that plan and now invites the Yan- 
kee inventor to come over the border by 
permitting him to take a patent there a 
vear after the United States patent has been 


gril ted. 

Mr. Colvin will look around on the 
many unpatented articles which are in the 
market on competition, he will find a very 


large proportion of them were patented 
some time or other and a demand then cre- 
ated, which, of course, did not expire with 
the patent. 

It does not appear that Judge Speer di- 
rected the receiver to recognize and enter 
into formal contract with the Brotherhood 
of Locomotive Engineers, but merely direct- 
ed the receiver to make contracts with the 
engineers, non-brotherhood and brotherhood 
men alike. 

It is difficult to understand the persistent 
and widespread misstatements concerning 
this decision which is exactly the reverse of 
the claims generally made for it. 

It is a maxim of the law that he who in- 
vokes equity must do so with clean hands, 
and the decision in the clothing men’s casein 
New York was merely to the effect that the 
complainants had themselves done the thing 
complained of and had no rights in court. 

If people would bear in mind that “the 
law is common sense,” as said by Judge 
Gary in the Anarchist trial, and that men 
living in community only do so in compro- 
mise as to personal liberties, there would be 
less wonder when somebody finds himself 
restrained from damaging his neighbor. 

R. D. O. SMITH. 


Books for Millwrights, 

Editor American Machinist : 
Noting in your issue of April 20th the 
of C. W. P., Peabody, Mass., and 
your answer thereto, I would say that, 
while you have given the querist an answer, 
yet it is not one such as he needs, and judg- 
ing from my own experiences in years gone 
by, I think it would be charitable for some 
of the advanced millwrights to offer him a 
few suggestions. Now, if C. W. P. had 
asked what mechanical work now published 
contain the most valuable and 
information on 
might 
none. 


query 


does not 
some branch 


truly have 


practical 
of millwrighting, you 
answered with the one word I have 
followed ‘‘ millwrighting ” 1876 until 
its suecessor mechanical engineering began 
to assert its claims on the more progres- 
sive of the craft; then, with others, I was 
forced to either advance or recede, and since 
that time can find little fault with the 
reception of mechanical engineers by the 
world at large. Millwrighting is such an 
trade that would 
write a work covering the professional ex- 
periences of the craft could not do so for a 
lack of time to investigate so many differ- 
ent subjects. Cc. W. P. will have to be 
specific. Does he want 
the construction of a New England pa 


since 


expansive writers who 


more information 
per mill, how fast to run a beater or washer 


1 paper machine? Does he want to 


a modern cotton-mill, placing therein 


( ll 


i combined water and steam power plant of 


the createst economic efficiency? Has he 
1 contract to design, build and equip a 
modern machine works or manufacturing 


} t 


plant? Is the work immediately in hand 
he complete plans for and superintendence 


of large flour-mill, with elevators, flour 
Does he want to build one of 
overshot, breast, or un- 
If he is seeking informa 
t on any specific line, he will have to 

ure the literature covering that branch. 
Now, friend C. W. P., 


sheds, ete. ? 
old-fashioned 


7 . 
( } 


it wheels ? 


you are just where 


I was at one time, and with the hope of 
helping you, I will tell you how I helped 
elf. Learning that the mechanical 


rid was running 
the special literature adapted to my 


to specialties, I sought 
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wants. Technical papers furnished me much 
valuable information on the methods em- 
ployed in various manufactures, and by 
consulting the various catalogues of tech- 
nical publishers, I have been enabled to 
make a judicious selection of their works, 
thus establishing a nucleus for a very com- 
plete mechanical library. While there is 
no one work that I have yet seen covering 
more than a partial scope of millwrighting, 
there is very little mechanical literature that 
will not afford some thought or idea to the 
Let C. W. P. 
adopt suggestions from the foregoing, and 
see if his experience does not follow mine. 


careful and observant reader. 


The more one learns, the more ignorant he 
finds himself, and the more reading matter 
he buys and uses, the more he wants. This 
is just my case, and I find difficulty in de- 
ciding between a new book and a new suit 


of clothes. JAS. KNIGHT. 
a 
\ 
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Serew Slot Saws, 
Editor American Machinist : 

In your issue of April 13th I noticed a 
very good article on metal slitting saws, by 
Mr. H. H. Hardinge. I have often won- 
dered why different shops still cling to the 
old way of annealing and recutting saws 
when, if properly made, they could be 
ground when dull. For why should not a 
saw be ground as often as a lathe tool? 

Annealing and recutting saws is a waste 
of time. The inconvenience of making them 
over and the short time that they would last 
led me to make a saw like the sketch, which 
sketch is from a saw I made two years ago, 
and is still in use doing the best of work. 

It cuts free and easy and will stand ‘more 
feed than the fine toothed saws, the 
teeth cannot break, or at least I have not 
been able to break any, 

I have no authority why it should have 
more or less teeth, only that the fewer teeth 
the less time it takes to grind it. 

A special machine for grinding these saws 
would be of great advantage, but I have 
had no trouble grinding them by hand. It 
makes no difference if the teeth are not all 
the same distance apart; it will cut just as 
well. 

After using this form of saw for two years 
with best of results I would recommend it to 
any one for screw-slotting, etc. 


W.B. 


and 


Murvbock. 
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Lathe Tool Holders—WForging Block, 
Editor American Machinist : 

I forward two sketches of tool holders for 
lathe work which, in my opinion, have no 
equals for wide range of work and general 
excellence. Iam using them constantly, and 


have done so for years. I have never seen 


either of them used elsewhere, and as far as ] 
am concerned they are original, but I claim no 
especial merit. Itdoesn’t take genius to pro 
ducesuch simple things—just plain, common 
the small one is 


sense. The hole through 


.25'; it is 8 inches long, hardened, and drawn 


to a purple. 


I find crescent }-inch wire rod 





all I can desire for the tools. The advantage 
of both holders lies in the fact that the tools 
can be adjusted in the holders so that they 
will project far enough forward of the holder 
to do the work whatever it may be, and no 
more, thus giving the stiffest possible boring 
tool under all conditions. The large one, as 
is obvious, will carry any shaped stock; round 
is the best, as it allows the operator to ad 
just it in any position for rake or clearance, 
and he is not dependent upon the skill and 
the 
whose ideas on the subject may differ from 


judgment or otherwise of toolsmith 
his, as is very often the case, to say nothing 
of the difference between the cost of forg 
ing boring tools out of rectangular stock, as 
is commonly done throughout the country, 
and the risk of burning, which is also very 
common. Now this idea should suggest itself 
to every good mechanic, and it doubtless 
has to some, or some modification of it, but 
I do know that it has not the general applica- 
tion to machine shop practice that it richly 
deserves. Either of them can be used to cut 
square threads of any pitch, and either right 
or left-hand, and is the simplest possible tool 
to make and outside threads and 
for inside threads. The same round stock can 
be used again to great advantage by boring 
a hole through several bars of different sizes 
and lengths on one end and inserting or 
driving in a cutter 


use for 


made of round wire, 
advantage being again taken of the princi- 
ple of around shank by enabling the rake 
to be given either way for right or left-hand 


threads. And right here I might say that a 
small boring or threading tool for small 


holders will give much better service after 
forging and closing the grain, than by mak 
ing direct from the soft wire and hardening, 
and the only safe and satisfactory method I 
have found as yet for forging small tools 
from } inch down is to have a strong gas 
flame like illustrated ion a former 
issue, and a small, hardened steel block held 
in a larger block of cast-iron weighing 


the one 


several pounds, and driven in edgewise, the 
object being to present a narrow surface for 








forging shank and turning point of such a 
tool the heat radiates 
rapidly, and the flame and anvil must be 


small quickly as 


close together. IH, 
Chicago, Ill. 


HARDINGE. 


Keep's Tests, 
Vachinist : 
I have nothing to say to Mr. Henning’s 


Kiditor American 


strictures on ‘‘ Keep’s Tests,” published in 
your recent issue, except as an enthusiastic 
user of these tests. Mr. Henning’s standing 
in the realm of accurate and uniform meth 
ods of testing is unassailable. 

Taking his rather complimentary discus 
sion of the Keep system in inverse order, 
if Mr. Henning will carefully Mr. 


Keep’s recommendations of his tests, he will 


read 


find that he does not include his impact 
machine in the list of apparatus he recom 
mends to those who are to use his tests ; in 
fact, 


Mr. Keep, I am sure that he is as fully aware 


from personal correspondence with 
of the failings of his impact machine as of 
its merits. 

The 


Keep’s Tests necessarily unique. It is not 


peculiar sizes of his bars make 
intended that any results by Keep’s Tests 
should be comparable with tests by any 
other method, Though Mr. Keep were to 
have adopted bars of a standard size, pre 
viously established by Barba, Jauschinger, 
Martens, Kirsch, as suggested by Mr, Hen 
ning, let me advise the latter that, unless 
had their 


pared in exactly the same way as prescribed 


these other authorities bars pre- 
by Mr. Keep, the results would be no more 


comparable than if these bars were, as at 


7 


different For instance, 
though all bars should be cast on their side 
with the corner down, as in Keep’s Tests, if 
a gate were placed in the center of the 
length of the bar in any one case, the re- 


present, of sizes. 


sults as to strength from this case would be 
much inferior to others with 
Uniformity in method, it 
should be borne in mind, is fully as im 


those from 


gates elsewhere. 


portant as uniformity in size. 

The above are as strong reasons for not 
Keep’'s the 
larger sizes adopted by others as the fact 


attempting to make bars. of 
that the smaller bars are the more sensitive 
to changes in characteristics in the iron, yet 
I would emphasize the statement that it is a 
fact that smaller bars are more influenced by 
Mr. 
If Mr. Henning had a ma- 
chine shop running piece-work with tools 
speeded 30-40 feet per minute on cast iron, 


these changes than are larger ones. 
Keep is right. 


and he was getting castings from an outside 
foundry and wished to make an inspection 
of these castings at the foundry to determine 


as to their hardness, would he examine first 


the fracture of a large section? No, he 
would break off a ‘ fin” somewhere, and 
expect that any tendency to form a hard 


sé 


skin” or hard spots would be indicated by 
the degree of whiteness found there. Again, 
if a small bar shrinks 0.15” in 12”, and a 
larger or more massive bar only 0.1" in 12 
I ask Mr. Henning to admit that for every 
unit tendency to shrink more or less the 
smaller bar will give the greater indication. 
The that induces 
greater shrinkage and greater chill in the 


same circumstance 
smaller specimen also induces greater resist- 
ance per unit of cross-section to transverse 
or other fracture, and therefore, again, 
Variations in structure of this cross-section 
due to different mixtures will the 
greater etfeet on the smaller bar. 


have 


The circumstance referred to is simply 
that the smaller bar, in cooling the more 
rapidly, develops less carbon in the graphi 
tic form, and is, therefore, whiter, harder, 
stronger, more dense and will shrink more 
than the larger bar. Moreover, idiosynera 
sies of crystallization develop most in the 
bars the quickest cooled. 

The happening that Mr. Keep is in the 
stove business does not affect the immense 
value of his tests to the man engaged in 
general foundry work. E. H. Mumrorp. 





The engraving with this represents a drill- 
ing machine made by the George Burnham 
Co., Worcester, Mass. 

It will drill a g” hole 5} deep to the cen- 
ter of a 16’ circle. The spindle is steel and 
has a runof 54". It 
is bored for Morse 
taper No. 1, but taper 
No, 2 will be put in 
the spindle when go 
desired. 

The lever is adjust- 
able to any position 
of the spindle, and 
is easily and quickly 
changed, ‘The lever 
can be used its entire 
length or not as cir 
cumstances require, 

The pinion = gear 
that engages the rack 
is adjusted to the rack 
by means of eccentric 
bushings; these bush- 
ings serve the double 
purpose of taking up 
the wear, and, being 


cut through in the 
thinnest part, they 


give just enough fric- 
tion to prevent the 
spindle from falling. 
The friction can be 
increased or diminish- 
ed as circumstances 
seem to require; this 
device renders a coun 
ter- weight unneces 
sary. 

The table is 113’ 
diameter and has a 
run up and down of 
17’, giving a distance 
of 28° between the 








spindle and table. 
The machine is securely attached to a3 
well-seasoned hard-wood plank, planed per 


fectly straight. The machine is then set up 
andthe arm bored out by its own spindle. 
Complete counter-shaft goes with the drill 
Weight, 225 pounds, 
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Let the Designations Mean Something’ 


It has always been customary to designate 
lathes and planers by titles which have some 
significance. We have never heard of a 
manufacturer talking about his ‘‘ No. 2” 
lathe or of his ‘‘ No. 0” planer, and if one 
should so designate these machines, he 
would probably be boycotted by tool buyers 
and users who want the most possible in- 
formation in the fewest words about ma- 
chines which they propose to buy or use. 
Is it not somewhat curious then that a 
system of designating other machines has 
as inexcusable as 
this would be, and which tolerated, 
and which machinists go on inflicting upon 
upon outsiders by their 
catalogues, circulars, advertisements, etc. ? 

The terms ‘‘ No. 4 milling machine” or 
‘‘No. 3 screw machine,” for instance, may 
mean much, and be very convenient for the 
manufacturers of these machines for their 
own use in the shop and drafting room; but 
to the outsider who is not familiar with 
these particular machines the terms mean 
just nothing at all until he has studied the 
catalogue or description of the machines, a 
study which helps him none whatever when 


grown up which is just 
is yet 


one another and 


he desires to know what the meaning 
of another manufacturer’s similar terms 


may be. 

But if ascrew machine be designated thus: 
}''x2"', every mechanic will at once ‘under- 
stand that the machine is designed to make 
screws up to.4' diameter and 2” long. A 
gear cutter called 30 'x6’”’ would be under- 
stood to be one capable of cutting gears 30° 
diameter and 6” face. An 8’ x15’ Universal 
milling machine would be understood to be 
one capable of taking upon its centers work 

diameter and 15 long, while 8''x15”x10 
aa milling machine ma- 
chine capable of operating upon work of 
that size fixed upon the platen. It will be 
noticed that by this system the designation 
would in every case show at once the capac- 
ity of the machine, and by a little attention 
to the matter all the builders of machines of 
the same class could adopt the same system 
and thus avoid much con- 


would mean a 


of nomenclature, 
fusion. 

In this connection we might mention that 
there is still room for improvement in the 
designation of sizes of lathes by including’ 
in them the length of work which 
turned on centers instead of the length of 
bed, the latter meaning nothing except by 
inference and more or less guess- work. 

We believe no machinery builder can con 
sistently find fault with our meaningless 
and senseless wire gauges, 
time defend the present system of designat- 
ing machine other than lathes and 
planers. 

The occasion of these remarks is the fact 
that the new edition of the Brown & Sharpe 
Mfg. Company’s catalogue designates many 


can be 


and at the same 


tools 


of their tools by significant figures in addi- 
tion to the designating numbers which 
have been used before, and we have been 


asked to express our opinion about it, which 
we are glad to do, for we believe the matter 
is of considerable importance. 
=>: 

Naval Construction and Maintenance, 

The recent naval parade in New York, 
with the stay of the 
vessels that participated, was calculated to 


considerable various 
set people thinking about many things con 
nected with the 
One is the length of time that is 
required for the construction of an efficient 
navy, one that shall amount to very much 
as navies go. For example, the United 
States has been rather vigorously at work for 


matter of modern navies. 


of these 


ten or twelve years, and although able to 
make a very creditable display, still, of 
course, every American knows the great 


superiority of the naval force of European 
countries, which did not, we believe through 
courtesy, send their heavy fighting ships to 
the parade. If ten 
during which so much has been done, 
this country so far back in the list, how will 
twenty or thirty years? 
but the 


participate in years, 


finds 
it stand in Prob 


head, from 


ably not at the 


present 
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temper of the people, nearer the head than 
now, at the cost of a vast sum of money. 
But will the people remain in the present 
temper when the effect of this expenditure 
comes to be felt ? 

Again, naval vessels and guns soon be- 
come obsolete. It is not a question of 
wearing out, it is a question of being con- 
stantly superseded by the embodiment of 
modern ideas in naval construction. And 
this must constantly go on. The world is 
continuously engaged on the problem of 
making armor plates that cannot be pierced 
by modern projectiles, and in making guns 
against the projectiles from which no armor 
plate is invulnerable. It is the old problem 
slightly modified, of the irresistible force 
and the immovable mass. This and the desire 
if not the necessity of keeping near the 
head calls for ceaseless work in naval con- 
struction and the guns the vessels carry, a 
work that is farther from completion as the 
years go by. 

It is easy to see the result of this; it sim- 
ply means that the people who work in the 
production of things that enable mankind to 
exist, or to live more comfortably, must work 
the harder and fare poorer. 

The men who produce the materials for 
great ships and great guns, and who make 
them and man them, must be fed and 
clothed, and the men who produce food and 
clothing must produce for these as well as 
for themselves. It means so much less of all 
that ought to be necessary because of the 
expenditure for what ought not to be neces- 
sary. This is as the moralizer reasons, but 
he reasons without producing any effect. 
We may—must—admit the truth of his rea- 
soning, but the great nations will keep on 
building warships just the same, and main- 
taining great armies in idleness. 

The people will have it the way it is. 
Nothing causes so much enthusiasm as a 
parade of the things and the means of caus- 
ing death and destruction. This, so far as 
can be seen, will always be so, and so long 
as it is so nations will bankrupt themselves 
to keep abreast of other nations. 

On the principle that a thing that is worth 
doing is worth doing well, Americans may 
feel pride in the display of American ships 
at the parade. To be sure we did not dis 
play the largest nor the swiftest vessels, but 
then we are comparatively new at the busi- 
ness. Time and experience are required. 
Time and experience and a good deal of 
money. 

There is some satisfaction in believing 
that the skill and ability developed by a 
continual study of the problems involved in 
naval engineering and construction may be 
put to useful purposes in other directions; 
whether it is much or little there is doubtless 
something in this. Tools and machines and 
plans that are evolved for one purpose may 
be useful in other directions, and knowledge 
is something of wide application. 

Since a navy must be maintained every 
one will believe in having a good one. It 
exercises a more civilizing effect than a poor 
and if either 
useful. If the naval parade brought home 
to us more forcibly that we lacked 
thing in speed, let more speed be the lesson 
of the day, and so with other things that 
may have been more strongly forced upon 
those who especially understand, or are sup- 
posed to understand such matters. We are 
in the way of making fighting machines 
just now and ought to make good ones or 


one, are of any use it is more 


some 


go out of the business. 
same 


dGiovernment to Take a Hand Mining. 


Ilydraulic mining considered by itself has 
been a great success in some parts of Califor- 
nia since it first came into use; but it had 
its drawbacks. The streams of water un- 
der great pressure were mighty potent in 
disintegrating hills and performing the work 
of excavation, but the debris was swept 
away to the destruction of property in 
farming lands and the obstruction of navi- 
gable streams. The result was that this 
kind of mining was practically put a stop 


to by the owners of land which was being 
made worse than a wilderness. This was 
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done by injunctions restraining the minin:z 
companies. Various efforts have been ma 
by mine owners to induce Congress to he! 
them out of their troubles, the outcome b 
ing that such action has been finally tak 
as will provide for the construction of dai 
by the government to impound the destruc 
ive waste material co that mining may 
on. We believe that the mine owners w 
engage in this sort of mining are to be 
some way assessed to reimburse the gover 
ment. 

If the matter is so arranged that the y. 
ple at large are not losers, either throu 
paying for property destroyed or throu 


constructing works to aid 
may be a good thing, notwithstanding t 
precedent of government aid. Hydrau 
mining is a valuable industry that oughtn 
to be abandoned if there is any satisfactor 
way to avoid it; the proposed plan seems t 
be about the only way to do so. 

——— cme 


George B. Ewing. 


a few miners 


George B. Ewing was killed by being 
struck by the tender of an engine at Madiso: 
Park station, Chicago, on May 8. He w 
waiting for a train to the World’s Fair 
Grounds, where he had in charge the exhi! 
its of Manning, Maxwell & Moore. M1: 
Ewing was one of the best known comm: 
cial travelers in his line in the country. I: 
had been in the employ of the firm nam 
for ten years, and was very highly respected 
by all its members as a man of upright n 
ture and perfect integrity as wellas for othe: 





personal qualities. Mr. Ewing was_ born 
Aberdeen, Scotland. 
8 ie 
Literary Notes. 
Messrs. John Wiley & Sons, 53 East Ter 


street, are sending out complimentary copies 
of tables of circles and other specimen pages 


from Trautwine’s civil engineers’ pocket 
book, sixteenth edition, 1893. The tabl 


of circles are as complete as in the book 
and they are known to be thoroughly 
liable. We place a high value on_ thes 
specimen pages, and no doubt all engineers 
who possess a copy will appreciate them is 
much as we do, for the simple reason that 
tables of this kind have to be referred t 
very frequently in every-day practice, and 
having them in as convenient a form as 
the copy before us, much time is saved, and 
the cumbersomeness of handling a larger 
book avoided. Another great advantage of 
the tables in these specimen pages, is th 
it lengthens the time of usefulness of th 
pocket-book, of which we have now tw 
hand, whose value is much in 
paired on account of the figures in tl. 
tables of circles becoming obliterated by 
wear due to constant use, the other parts of 


copies on 


books remaining nearly as good as new 
Undoubtedly there are other persons who 


have had the same experience, and who w 
tables of this kind 


separate covers. 


plons AND 
(Qu SnstneRs 


Questions of general interest relating to subj cts 
cussed in our columns will receive attention in t 
department. The writer’s name and address sho 
always accompany the question. Neither correct initi 
nor location will be published when there is a re ques 
that effect. If questions are enclosed with a busin 
communication, they should be written on a separ 
sheet. 


appreciate bound 





(247) M. C. M., Kansas City, Mo., writes 
Please inform us where chronometer gové 
nor valves are made. 4.—We have mac 
inquiries and failed to obtain the desir 
information. 


(248) F.S., Yonkers, N. Y., 
give me the title of a good book for brass 
molders, which contains also the mixtures 
for brass and kindred alloys. A.—‘ T 
Practical Brass and Iron Founders’ Guid 
by J. Larkin, may suit you. 


(249) G. B. H., Carmi, ., writes: I ha 
\ great number of small portable engines 
work on, and would be pleased to have 3 


writes: Plex 








give 
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sive me receipt for case-hardening all kinds 
nf work, such as bolts, links, etc. A.—See 
ur issues Of May 22 and June 5, 1890. 


o50) G. W., Donald, Australia, asks: 
e gas in a balloon exhaust itself after 


yoes t 

ia in the air for some time? A.—We pre- 
cme that you wish to know whether the 
press e of the gas will decrease in time. 
4 decrease of pressure can occur only 
through leakage, or allowing the gas to 
escal 2. Are hot air engines still in use? 
A.— es 


951) G. A. G., Philadelphia, Pa., writes : 


Please describe a machine for testing the 
strenyth of cast-iron, one that is simple in 
construction, and which can be made very 
easily. A.—For simple machines see our 
‘cues of June 6, September 19, 1889 ; Janu- 
ary 12, 19, current volume, and for ma 
chines of a more elaborate design, see our 
issues Of May 30, 1889, and June 4, 1891. 


o52) C. P., Hartford, Conn., asks: What 


length of time will be required to anneal 
malleable iron castings? A.—From_ two 
davs two weeks, according to bulk. 


Considerable experience in annealing is re- 
quired as the castings must not be kept at 
too high a temperature, nor remain too long, 
or the result will be the opposite to what is 
desired—the castings will be hard instead of 
soft. 


(053) H. J. J., Buffalo, N. Y., writes: In 
your issue of January 9, current volume, in 
Prof. Torrey’s article on fly-wheels, at the 
bottom of column on page 10, it says: 
‘This diagram was laid out as described in 
the AMertIcAN Macnuinist for July 9, 1891.” 
Wishing to look up the matter I sent for 
the paper, but find that I am as far from 
acquiring the desired knowledge as before, 
for number has no such article, and 
mikes no reference to any. Please give me 
the correct date. A.—August 20, 1891. 











954) E. E. S., New York, writes: Please 
inform me how many pounds of pressure will 
be required to punch a 1inch square hole 
through iron 1 inch thick, both hotand cold. 
A.—The pressure will depend on the quality 
of the iron; at ordinary temperature a pres- 
sure of about 100 tons (2,000 pounds per 
ton) will be required to punch a hole 1 inch 
square through ordinary iron 1 inch thick. 





Iron at about a red heat will require a pres- 
sure of 25 to 50 per cent. less than the 
ibove, depending on the quality and tem- 
perature of the iron. 

(255) A. B., Philadelphia, Pa., writes: 


Kindly inform me what horse-power can be 
obtained from a two cylinder single-acting 
steam engine; each cylinder is 2} jnches 
bore, 2 inches stroke; steam pressure, 50 
pounds; engine running at 500 revolutions 
per minute? A.—Non condensing engine, 
8 horse-power. 2, What size boat will this 
engine drive? A.—Length, 16 feet; width, 
{4 feet. 3. What should be the diameter 
ind pitch of propeller? A.—Diameter, 10 


inches; pitch, 18 inches. 4. What speed 
could be obtained? .4.—From 6 to 7 miles 
per hour 


256) J. B. S., Pittsburgh, Pa., writes: 
Kindly give name of work or works, and 
where to obtain it, giving general informa- 
tion relating to hydraulic machinery, valves, 
ete., such as are used in rolling-mills, ete. 
A —Hydraulic Power and Hydraulic Ma- 
chinery, by H. Robinson, may suit you. 
There are also cheaper works treating on 
this subject ; these may be obtained from 
iny dealer in scientific works; the addresses 
of some of these are given in our advertising 
We should advise you to send 
dealers for catalogues which will en- 
ible you to make a suitable selection. 


co) Wns, 


257) W. B. R., Chestertown, Md., writes: 
Please inform me what harmful effect a 
steam jet placed in a chimney will have on 


the masonry. Do you know of any such 
cases where a draught is improved by this 
meins’ A,—It is generally considered that 
the steam jet will injure the mortar. We 
should always avoid putting a steam jet in 
the chimney as we do not consider it to be 


good practice, although there are a number 
mneys in which a steam jet is placed. 


We have in mind a chimney in which the 
steam was exhausted through a period of 30 
ye without any apparent injury to the 
chimney; but by these remarks we do not 


to advocate the practice. 


8) X. Y., ——, N. Y., writes: Kindly 
me of the way of finding the safe 
W ng pressure per square inch of a steam 


b A,—The rule given by the Board of 
Supervising Inspectors of Steam Vessels is 
is follows: Multiply } of the lowest tensile 


strength found stamped on any plate in the 
irical shell by the thickness in inches 
thinnest plate in the same cylindrical 
shell, and divide the product by the radius 
‘hes, the result will be the pressure al- 
ble per square inch for single riveting, 
vhich add 20 per cent. for double rivet- 
2. Please give rule for computing the 
power of an engine {.—See answer 
Juestion 25 in 


our issue 


of January 16, 
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(259) W. N. J., Providence, R. I., writes : 
Kindly answer the following questions: 1. 
W hat should be the size of steam ports for 
an engine cylinder 24$x3$ inches? A.— 
Width 3; length 1 inch; exhaust ports 4x1 
inch 2. At what point of the stroke should 
the steam be cut off ? A.—At about 3 of 
the stroke. 3. What should be the lap and 
lead? A.—Lap about ginch; lead ,y inch 
4. The engine is to be used in a steam 
launch. What should be the boiler press- 
ure so as torun the boat 10 miles per hour? 
A.—That depends on the size of the boat 
and its lines. It is very doubtful whether 
you will obtain so high a speed. 5. What 
should be the size and pitch of screw? A. 

-For an engine of this size a propeller 18 
inches diameter and 30 inches pitch is a 
suitable one. 


(260) Student, ——, writes: Iam taking 
au mechanical course at the college here and 
expect to graduate this year. I wish to be- 
come a marine engineer and hope to take 
that course at another college as a post grad- 
uate student. Can you tell me what kind 
of an opening there is for a college graduate 
in that line and also what the usual wages 
are? A.—Graduates generally enter the 
drawing room of a machine shop, but there 
are some who enter the shop so as to become 
familiar with the practical part of the busi- 
ness. Youshould have comparatively little 
or no difficulty in finding a suitable position, 
for, we have been informed by professors, 
that frequently the demand for bright and 
capable graduates exceeds the supply. The 
wages depend greatly on your own ability 
and industry. 


(261) E. P. P., Dickey, Ga., asks: Will it 
be better to use two glass gauges in prefer 
ence to one? A.—One glass gauge on each 
boiler is quite sufficient; indeed since there 
is always moreorless danger of glass gauges 
breaking and injuring the fireman, we 
should not advise the use of two glass 
gauges. Every boiler should also have at 
least three gauge cocks, so that in case the 
glass gauge is broken the height of water 
in the boiler can always be determined. 2. 
Will glasses 16 inches long be more liable to 
break than those which are 12 inches long? 
A.—Yes. 3. Will heat discolor the nickel-plat- 
ed work of glass gauges ? A.—Heat alone 
will not discolor it much, if any. 4. What 
kind of wood is best to burn in a boiler oak 
or fat pine?) A.—With careful firing there 
is practically little or no choice between the 
two; we should use that which is the cheap- 
est. 


(262) W. S. H., Morgantown, W. Va., 
writes: I wish to paint my steam pipes 
some bright color. Is there any paint that 
will not change color by heat? A.—We 
believe that either asbestos paint or graphite 
paint will suit your purpose. 2. Can bronze 
be put on hot iron satisfactorily? .A.—Yes. 
3. Lam running an engine 14x20 with plain 
piston valves, whose steam pipe trembles a 
great deal when running with low steam 
pressure. What is the cause? A.—It may 
be due to condensation in the pipe. 4. 
When I stop the engine on either quarter 
with cylinder cocks closed it will move 
backward about 1$ inches. Is this due to 
too much lead or compression? A.—When 
the engine stops on a quarter, the piston is 
at about the center of its stroke; at this point 
there is no lead nor compression, and conse 
quently the engine cannot be affected by 
them. The backward motion may be due 
to the tightness of the belt on the driving 
side, which in some cases, when stopping, 
tends to turn the pulley backwards until the 
difference in the tension of tight and slack 
side of the belt is somewhat reduced. This 
may be the cause in your engine, although 
we are not prepared to say so positively 
without examining the engine. 


(263) A young one, Otford, England, 
writes: I have to attend to some two-throw 
pumps which work very badly and wear out 
the gearing very quickly. The depth of the 
well is 160 feet; the air vessel is at the top 
of the well; stroke of pump, 9 inches; di 
ameter of barrel, 5 inches. 1 advised that 
the air vessel should have been fixed as near 
to the pump as possible, and ordered this to 
be done. In the meantime an old estab- 
lished firm who made the pump were con- 
sulted, and informed us that it is quite im- 
material whether the air vessel is next to the 
pump or not, and that it is generally placed 
near the pump for convenience; consequently 
my order was countermanded, and was fur- 
ther sat upon by being told that the practi 
cal view agrees with theory. Who is right? 
A.—The information given by the manu- 
facturers needs considerable modification. 
Although a foot or two in the position of the 
air chamber from the pump does not make 
any practical difference, the position is by 
no means a matter of convenience. On gen- 
eral principles the air chamber should be as 
close as possible to the pump, because when 
the air chamber is placed at too great a dis- 
tance from the pump considerable time will 
be required to overcome the inertia of the 
volume of water between the pump and air 
chamber before the effects of the latter can 
be felt, and consequently the pump cannot 
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work as smoothly as when the air chamber 
is placed near it. Of course, the unsatisfac 
tory working may be largely due to the 
general design, of which you have said 
nothing. 


(264) R. G. P., Delaware, Ohio, writes: 
Please explain how the quality of steam 
furnished by a boiler by means of a calorim- 
eter is determined. Please explain its con- 
struction and theory, and rules for com 
puting from the readings. A.—In our issue 
of September 17, 1887 you will find all the 
information you seek. 2. What should be 
the ratio of smoke stack area to grate area 
for stationary boiler? A.—The height of 
chimney, its form and the amount of coal 
burnt per hour will influence the area of the 
chimney. There are several formulas given 
for computing this area, but the results do 
not agree. Frequently the aim is to make 
the chimney area } to} of the grate area, 
but this ratio will give a chimney too small 
for small plants, but it is a good proportion 
for large plants. The best way, in our 
opinion, is to determine the amount of coal 
to be burnt per hour, and then refer to the 
table of chimney proportions in our issue 
of April 23, 1887, in which the height and 
diameter of chimneys for a given amount 
of coal burnt are given. 3. Is it possible 
to have the area of a chimney too large? 
A,—It is. 


(265) J. R G@, Richmond, Va., writes: 
Please give me a formula for computing the 
pressure of water against the walls of a re 
servoir 21 feet square and 21 feet deep. A.- 
The pressure on any surface immersed in a 
liquid of any kind to any depth is found by 
the following formula: 

r= ~~ & XX 0, 

in which P denotes the total pressure in 
pounds on the surface; /, the height from 
the center of gravity of the immersed surface 
to the free surface of the water in feet; vw, 
the weight of a cubic foot of water in 
pounds, which we may assume to be 62.5 
pounds; a, the area in square feet. In the 
example given we may assume the surfaces 
of the walls against which the water acts to 
be immersed surfaces; the area of each sur- 
face is 21 X 21 441 square feet; the center 
of gravity of each one of these surfaces is at 
one half the depth of the water, hence when 
the reservoir is full, the distance from the 
center of gravity to the free surface of the 
water will be 10.5 feet, and the total pressure 
on each wall will be ? = 10.5 « 441 x 62.5 
= 289,406.25 pounds. 


(266) O. R., York, Pa., writes: I would 
like to have your advice in regard to the fol 
lowing: We have acontract to furnish a 
great many pipes (cast-iron), of these we 
must furnish not less than fifteen or twenty 
per day. The dimensions are, outside diam 
eter 4 inches, inside diameter 32 inches, 
length 9 feet. The pipes must stand 150 
pounds water pressure, must be free from 
swells or other projections on the outside, as 
a scraper fitting the pipe must slide up and 
down the length of the pipe. You under- 
stand, of course, that these pipes are not to 
be turned, but used as the mold leaves 
them. Where they are now made, they are 
cast on end, but complaint is made of them, 
being swelled at the lower end. I would 
like to know how these pipes are poured on 
end, whether from the top or bottom, and if 
the molds are of dry or green sand with skin 
dried surface, or are they cast in an ordinary 
mold. My idea is to incline the flask from 
12 to 15 inches in its length, having a runner 
and riser (runner at lowest part) to about 
equalize one another, and have two in a 
flask. Kindly let me know your opinion of 
the best and quickest way to make and pour 
these pipes, and how to make the core boxes. 
Would it be necessary to have a pan to dry 
the cores in the mold, or would a straight 
plate and black sand be suflficient? A.—We 
referred these questions to 8. Bolland, who 
replies as follows: In regular pipe foun 
dries, plain straight pipes of the dimensions 
given are usually rammed in casings verti- 
cally, thoroughly dried, and cast from the 
top in the same position. When such pipes 
are swelled at the bottom, it is owing to the 
fact that the molds were only partially dried, 
or perhaps cast green. Whilst the vertical 
dry sand method is to be preferred always, 
itis possible to make sound pipes free from 
swells in green sand, if not less than 18 
inches of incline be given to the flasks, the 
molds well rammed and most, if not all, of 
the iron poured from the upper end. To 
pour all the iron from the bottom would 
force the dullest metal to the part of least 
pressure, something always to be avoided 
by all means possible. The quickest method 
of molding such pipes in a horizontal posi- 
tion, either one or two in a flask, would be 
to withdraw a turned iron pattern or pat 
terns, through a fixed match plate, using 
the plate for both cope and nowel, as ex 
plained in Zhe Iron Founder. Cores on 
perforated tubes are to be preferred for all 
such work when it is desired to produce 
exact bores (see Core Making on Barrels in 
The lron Founder). Butif, for any reason, 
dry sand cores must be used, then in this 
particular case provide pans to insure a 
true circle free from fins in the bore. 
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Grant’s gears, Lex'n, Mass., & Phila., Pa. See p. 11. 
Shafting Straighteners. J. H. Wells, Tampa, Fla 
Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 
Forming Lathes Mer. Mach. Tool Co 
Aic Hoists, Frank Richards, 
6-Spindle Turret Drills. A. ©. Quint, Hartford, Ct. 
Milling Machs. Kempsmith M. T Co., Mil., Wis 
‘Bradley's Power Hammers, the best in the 
worid.”’ 20 sizes. Bradley & Co., Syracuse, N. Y 
Brand Letters. A variety of sizes 
Heber Wells, 8 Sprace St.. New York. 
Drill Presses, with Tapping Attachments 
Gould & Eberhardt, Newark, N. JJ 
Divis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St ,N. ¥ 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St.,N.Y. 
Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O 


Engine Castings, Humphrey s 
fontaine, O. 


. Meriden, Ct. 
30x 3686, N.Y. 


Pattern and 
and styles 


Foundry, Belle 
Air Compress ors for every possible duty. Clayton 
Air Compressor Works, 43 Dey Street, N. Y. 
For Cypress Tanks and Vats, address W. E. Cald- 
well Co., Floyd and Main Streets, Louisville, Ky. 
Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps. vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc 
“Shapers (Double Triple Quick Stroke ”’) 
Trade Mark. 
Gould & Eberhardt, Newark, N. J. 
Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys Yocum & Son's 
Shafting Works, Drinker St., Philadelphia, Pa 


For best Return Steam Traps, Pressure Regula 
tors, Positive-Acting Pump Govs, Back-Pressure 
Valves. T. Kieley, 11 W. 18th St., N.Y. Send for des’n 


For the Latest Improved Diamond Prospecting 
Drill address the M. C. Bullock Mfg. Co., corner 
Canal and Washington Sts., Chicago, Il. 


Improved Duplex and Special Gear Cutters in 
stock and to order: Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn 


* Pumping Machinery.”’) New book, 450 pp, 8vo, 
20 Eng. Prospectus free. W. M. Barr, 3223 Powel 
ton Avenue, Philadelphia, Pa. 

Builders Lron Foundry, Providence, R. 1., 
Mounting, and 2 12” B. L 
Govt Bldg., Chicago 


Mortar 
Rifled Mortars in front 
Pamphlets on application 


Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other style Gears 
Gould & Eberhardt, Newark, N. J. 


Passaic Art Casting Co., 35 Warren St., N. Y. Fin 
est Castings in the world. Brass, German Silver, 
Aluminum, ete. Patent Pressure Process. Ma 
chinery Name Plates. 


Patent Soliciting of High Class 
D. Walter Brown, Counsel in Patent Cases, 
111 Broadway, New York 
Send for Brief History of Patent Legislation 


De Lamater Screw Propeller Wheel, made only 
by Toe Samuel L. Moore & Sons Co., Elizabetbport, 
N.J.. whohave purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, ete. Location and equipment well 
adapte 1 for Heavy Steamship Repairs. 


* Binders’ for the AMERICAN MACHINIST. Two 
stvles the ‘Common Sense,’* as heretofore sold by 
us and mailed toany address at $1.00 each, and the 
*New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter ha, flexible 
covers with full page Opening flat. Either will hold 
toe entire 52 issues of any volume. AMERICAN Ma 
CHUINIST PUBLISHING Co , 2083 Broat way, New York 


“Indicator Practice and Steam Engine Economy 
By F. F. Hemenway Contains plain directions for 
using the indicator and making all required caleu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
renth Street, New York. 
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Columbian Exposition Notes, 


A serious accident, causing the death of 
one man and injuries to two others, occurred 
recently in Machinery Hall. The blind flange 
at the west end of the 16-inch 
header blew out, and the escaping steam 


exhibitors’ 


scalded the three men, who were near by 
under the floor. 

The flange was what is known as an 
stock) flange, calculated for 200 


pounds steam pressure. 


extra heavy 
Its outside diameter 
was 24 inches, and its central portion was 
1 inch thick while the faced was 1} 
inches thick, the whole being reinforced by 
stout radial ribs. 


part 


The flange was bolted to 
bolts. 
The entire cen 


a 16 x16 ‘'x6" extra heavy tee by 20 4 

The break was peculiar 
tral part of the tlange blew out leaving the 

As the 
than 125 
pounds at the time, it is improbable that the 
steady pressure made the break, especially 


faced, annular portion undisturbed. 


pressure in the header was less 


as no flaws of any sort could be found in the 


casting. It is generally supposed that a 
water-ram caused the trouble. Yet the 


header was drained carefully, and the press- 
ure had been upon it for some time. 

To effectually prevent another such acci 
dent, the 


extra heavy ”’ tlanges will be re 
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placed with ones of very liberal dimensions. 
Further, instead of the cast-iron fittings 
along the line of the header being merely 
tapped by small pipes for draining, they will 
be replaced by others with water pockets of 
8 inches diameter, from which the accumu 
lating water will be carefully drained. 

Machinery Hall compares very well with 
the other buildings in the progress of in- 
stallation The section is 
nearly in shape, and they will have their 
shafting and machines moving in a day or 
two. 

The are well along The 
Galloways engine is in running order, and it 


work. German 


English too. 
has just been connected to its countershaft, 
through which the line shafting for the 
English exhibit driven. Rope 
transmission is used on this engine. 

The engine is of peculiar design. It has 
two cylinders, one high and one low. The 
low one is horizontal and the high lies on 
top of it looking down at an angle, and 
both connect to the same crank-pin. The 
condenser pump is direct connected to the 
low-pressure piston rod extended. The en- 
gine is designed in the plainest manner, and 
looks as if it was built for work. 

In general the remainder of Machinery 
Hall is in fairly good shape. 


will be 


It would be 
in far better shape were the line shafting 
running. In the case of a large percentage 
of the exhibits, this is the one thing they 
lack of being complete. 
number of exhibits are not completely in- 
stalled, and a very few spaces are not even 
Yet if hard work on 
the part of every one, both the Fair and the 
exhibitors, can do it, the work will be com- 
pleted very soon. 


However, a large 


taken possession of 
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Strength of Gear Teeth—A Correction. 

In our issue of May 4, we published a 
paper by Wilfred Lewis, M. E., of Phila 
delphia, entitled ‘‘ An Investigation of the 
Strength of Gear Teeth.” Being republished 
from the printed transactions of the Engi- 
neers’ Club of Philadelphia, before which 
the paper was read, it was not so carefully 
scanned as it would have been otherwise, 
because we assumed it had been already 
proof-read and thoroughly revised. Since 
our publication of it, however, we have re- 
ceived from Mr. Lewis a letter in regard to 
it, from which we quote as follows: 


There is a slight typographical error, 
which I did not discover until after my 


reprints were issued, in the nomenclature 
preceding equation (5), 

‘“m = actual number of teeth’ 
but ‘‘n secant « ” is manifestly absurd 
and is not what I intended, as the illustra- 
tion clearly shows. The value of NV, as I 
wrote it and expected it to appear, was 
‘cH formative number of teeth, = » 
secant « , or the number corresponding to 


’ 


is correct, 


»»” 


the radius J. 

Though the error is not likely to seriously 
mislead those familiar with the subject, we 
think it best to correct it, and so save possi- 
ble annoyance to readers. 

*) A ae 
Lacked the Sign Manual, 

The 

standard 


inventor and manufacturer of a 
article which on the 
market for many years, recently brought 
suit against an infringer, and in the course 
of the litigation his counsel offered the 
original patent papers in evidence, when 
the counsel for the defendants promptly ob- 
jected to the submission of any such paper 
as pertinent to the case, denying that the 
document was a patent as alleged by the 
plaintiffs, because it lacked the signature of 
the Secretary of the Interior. 

This omission of signature proved a fatal 
defect in the further prosecution of the case, 
and the owner had held the patent for years, 
believing that it was a complete document. 
The opinion has been given that the defect 
cannot be remedied, except by special act of 
and that 
special legislation the protection could apply 
only from the date of the act to the termina- 
tion of the present presumptive patent. 


has been 


congress, even in case of such 
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It has been alleged that patents and other 
official papers are ‘‘ shingled” on desks and 
tables, and some faithful deputies, whose 
services survive mutations of political tides, 
show the officials where to sign their names 
in the proper place. 

It may be that the advice generally 
printed, and so rarely followed, on insurance 
policies, ‘‘ Read your policy,” might also be 
in place on original patent papers. 
ie > —— 


The Ancient and the Modern Gun. 

An engineer, after visiting the caravel 
‘‘Santa Maria,” remarked that the little 
guns of that vessel were silent witnesses as 
to the limited advance in the science of 
ordnance, but bore potent testimony of the 
advance in the mechanic art. ‘‘ Here,” 
said the engineer, ‘‘is a built-up, breech- 
loading gun; it has a central tube, on which 
jackets are shrunk (or forced) in short sec 
tions; at the joints between these sections 
there are other iron bands, tightly shrunk. 
The breech block, which is chambered, con- 
tains the cartridge; it is held in place by a 
key (or wedge). This gun is certified to be 
a fac simile of those actually used by Colum- 
bus on board the ‘ Santa Maria.’ 

“‘The difference between this gun and 
those now being built, and about which we 
read such interesting accounts, differs in 
magnitude, not in principle. The 
ular strain ina forging or casting of great 
size led to the abandonment of cast guns 
and the adoption of built-up guns in our 
own generation; it seems evident that as the 
cupolas advanced in size and the molders’ 
art progressed, the cast guns of large size 
became practicable; but with the increased 
internal pressures demanded the castings 
reached their limit, and built-up guns be- 
came essential. 

‘The gun of to-day is composed of a 


’ 


molee 


central tube, on which are shrunk ‘hoops’ in 
shorter sections; its breech block is held in 
place by a slotted screw, which is but an 
other form of the wedge, being a circular 
inclined plane. 

‘“‘The difference between the gun of Col- 
umbus’ ships and those of to day is due al- 
most exclusively to the mechanic arts; to 
the steam engine as the power; furnaces, 
the cupolas, the hammers and the lathes as 
the tools, and to the brawny sons of toil 
who work these machines; the advance has 
been gradual, and is wrought by mechanics 
and draftsmen, and the claim that gunnery 
or that ordnance belongs to the occult science 
pales before the scrutiny of common sense 
observation.” 
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The Kingsley Foundry Company, of Hammond, 
Ind., has been incorporated, with $23,000 capital, 

The Gogebic Furnace Company has been formed 
by Irving M. Bean and others at Milwaukee, Wis 

The Crane & 
of Cincinnati, O., 
foundry, 


Breed Manufacturing Company, 
is increasing the capacity of its 


The Gem City Manufacturing Co. has incorporated 
at Erie, Pa., to manufacture motors, clutches, pul 
leys, ete. 

M. F. Caldwell and others have organized a 
company for the erection of engine works at Knox- 
ville, Tenn. 

The Friction Pulley and Machine Company, of 
Sandy Hill, N. Y., has begun the erection of a new 
engine house. 

The Brooklyn (N. Y.) Tube Bending Co. has been 
formed; capital, $8,000. Directors, E. E. Tucker 
and A. Hounslea. 

The Eureka Emery Wheel Company, of Buffalo, 
N. Y., has been chartered, to manufacture hard 
ware, ete., with $25,000, 

The New England Steel Works, of Worcester, 
Mass., are to make an addition 50x50 feet to their 
steel casting foundry. 

The Columbia Engine Co., of Chicago, are build- 
ing shops at St. Charles, Ill., to manufacture the 
Columbia hot air engine. 


The Withrow-Breeden Hardware Manufacturing 
Company, of Neosho, Mo., has been organized by 
J. M. Withrow and others. 


There has been organized in Allentown, Pa., the 
Lehigh Steel and Iron Co., 
manufacture steel or iron 


capital $250,000, to 
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In Philadelphia, Pa. the Peerless Foundry Co., 
capital $10,000, has formed. Incorporators, Geo. 
W. Hopkins and Harry Kaper. 

The Sheridan Steel and Wheel Company has been 
incorporated at Wheeling, W. Va., with 
capital, by P. J. Green and others. 

The National Metal and Electrical Company, 
capital, $25,000, has been formed in Cleveland, 0. 
by Leonard W. Bradely and others. 


$50,000 


The increase of capital stock of $300,000 made by 
the Shelby (O.) Steel Tube Company will be used 
jor the purpose of enlarging the plant. 


The Hecla Manufacturing Co., lately formed in 
Chicago, with a capital stock of $150,000, will lo 
cate its factory at Utica Highland, Ill. 


The Hooven & Rentschler Foundry Company at 
East Hamilton, 0, will make an addition to its 
present foundry of a structure 100x100, 


The Peerless Foundry Company, of Philadelphia, 
Pa , has been chartered, to manufacture bardware 
specialties. Among the incorporators are John F. 
Dinan and Henry Preston. 


The Bessemer Iron and Development Company 
has organized at Llano, Texas, by G. C. 
Schryver and others, of San Francisco, Cal. The 
capital stock is placed at $3,000,000. 


been 


The Parkersburg (W. Va.) Engine and Foundry 
Works have been formed, with $20,000 capital, to 
manufacture engines, boilers, machinery, etc. J. 
G. McClure and others are interested. 


The Baffalo (N. Y) Oiler and Packer Company 
has been organized, to manufacture machines for 
oiling and packing car-axles or other machinery 
Capital, $25,000, and directors, William H. Wright 
and others. 

The Fayette Foundry and Machine Company has 
been organized in Montgomery, W. Va., with $50,- 
000 capital, for the purpose of manufacturing ma- 
Henry Davis, W. R Manfin 
and others are connected. 


chinery, castings, etc. 


The Globe Plating Company is the name of a 
company that has recently gone into the electric 
plating and polishing business on Winter street, 
Worcester, Mass. E. M. Hammond 
and George C. Palmer manager. 


is propiietor 


The Williams Manufacturing Company was re 
cently organized at Por!land, Me., with William L. 
Freeze as president, and H. L. Williams treasurer 
and general manager. ‘The company will carry on 
a general woodworking business. 


The Livingstone Manufacturing Company has 
recently been incorporated in Rockland, Me., with 
a capital of $9,000, for the purpose of manufactur- 
ing tools. C. W. 
ent, and G,. H 


Livingstone being superintend- 
Blethen, business manager. 


At Philadelphia, Pa., work has been begun on a 
$140.000 plant for Clarke & O'Neill, damask table- 


cloth manufacturers. Five buildings are to be 
erected with 181 feet, and a 315-foot extension 
back. The firm will employ about 200 operatives. 


The woodenware manufacturing establishment 
at Enfield, Me., in which Eugene M. Hersey, of 
Bangor, is largely interested, is being greatly en 
larged. An extension of the mill is being built and 
other new buildings are in process of construction. 


The Lodge & Davis Machine Tool Co., 
nati, O., have just received a 
Angelo Seradeo Gomes, 


Cinein- 
large order from Sr. 
Ambriz, West 
Africa, for lathes, planers, drills, shapers, ete., to 
be used in the manufacture and repair of sugar 
machinery. 


Coast of 


The Northwestern Car and Machine Company, of 
Detroit, Mich., with a capital of $500,000, of whieh 
$360,000 has been paid in, has been duly formed 
with R. P. de la Ronde as president; F. A. Ander- 
son, secretary and superintendent. The plant will 
be ready for operation July 1. 


William Wilkins, of Greenville, 8. C., is organiz- 
ing a $250,000 company to build a cotton factory 
in Greenville County about 146 miles from Mari 
etta. Mr. Wilkins proposes to have a plant of 


10,000 spindles and 300 looms, the latest and best 
improved machinery being installed 


Varney & Nutting is the name of a new firm just 
formed at Skowhegan, Me., for the manufacture of 
caskets, as a specialty, and chamber sets and other 
furniture generally. They havea part of the M. J. 
Allen woodworking building at present and have 
started in with every prospect of success 


The Falcon Tin plate and Sheet-iron Company 
of Niles, O., has been formed, with a capital stock 
of $300,000, practically 
the same as that of the Falcon Iron and Nail Com 
pany, and the proposed plant will have a capacity 
of 10,000 tons of finished light plate and sheet-iron 
per annum 


rhe organization will be 


Capitalists have formed the Courtenay Manu 
facturing Company, for the purpose of erecting a 
cotton factory on Little River, in Oconee County, 
S.C. The company Hon. W. A. 
Courtenay, F. J. Pelzer, W. B. Whaley, J. C. Cary, 
W. A. Hayward and R. G. Rheet. The capital 
stock is placed at $150,000, 


is composed of 


The Hartford and Weather Street Railway Co., 
of Hartford, Conn., is about to increase its equip- 
ment by five new cars. Its present electrical equip- 

rhe new cars will 
horse -power motors, 


ment consists of twelve cars. 
have an equipment of two 20 
The Worcester Street 


increase its equipment by six cars, each car to have 


Railway Co. is also going to 


two 2% horse-power motors. 
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The C. G. Sterns Co., of Bangor, Me., are ma 
extensive improvements on their lumber g 
They will tear down their present gang-mil! anq 


fitty feet to the north, thus affording greater 
wharfage facilities than at present, and wil! erers 
a new building, 56x72 feet, to be equipped th 
two band mills and a complete outfit of n rn 


machinery 

Ranger Bros., of East Wilton, Me, have hb: 
Dover, Me., recently prospecting for the lo 
of a mill for the manufacture of basswoo 
sleigh and panels and dasher- 
veneering and all kinds of wide, thin lumber 
report the outlook as good, and there is but 
doubt this industry will be located there 
near future. 


carriage 


There is water works agitation at Suftield, 


Los Angeles, Cal.; South Berd, Ind ; Wo 
N.J.; Buffalo, N. Y.; Terre Haute, Ind.; 8S 
Wash.; Centralia. [ll.; Medford, Mass; Tr \ 
Y.; Galveston, Tex.; Lemars, Ia.: New Lor 
Conn.; Tipton, Ind.; New Bedford, Mass.; |} 

N. Y.; Millvale, ra.; Rochester, Ind ; Mt. V« 


3arracks, Ala.; Trenton, N. 
delphia, Pa.; Harbine, Kan. 


J.: Bangor, Me.; | 


Gisholt Machine Co., Madison, Wis , has iss 
very interesting and instructive catalogue of ti 
lathes, tool grinders, Perhaps the most 
structive feature of the catalogue is the illu 
tion of a large number of pieces and part 
various kinds of machinery made on their lat 
in many instances the time required in the making 
being given. Every one interested in turret 1 
chine work, large or small, will do well to study 
this catalogue, which is very fully and finely s 
trated and printed. 


ete. 


The Stirling Company, 74 Cortlandt street, m 


facturers of water-tube boilers, have recent|y 
closed the following orders: Cleveland ¢ 
Railway Company, 750 horse power; Lehigh Valley 


Traction Company, 900 horse-power; Whitman & 
Barens, for their new Chicago works, 1,000 h 
power; Elmira Knitting-mills, 50 horse-povw 
They are also installing a large plant for the U1 
Passenger Railway Company, New York City, and 
for the Lindell avenue road, St. Louis, Mo., the Jat 
ter plant being for 2,600 horse-power. The New 
York office is in charge of Frederick A. Scheff 


Anenterprise of importance to Lewiston, Me | is 
The Lincoln Mill, after bh: 
idle for nine years, is now, it is understood, to he 
utilized. 
pending between the proprietors of the Cumber 
land Mill and the Franklin Company, the latter 
corporation being the owners of the Lincoln M 
The Lincoln Mill property consists of upwards of 
100,000 square feet of land, a large brick mill, a: 
upwards of 700 horse-power, good for day and 
night uss. The old cotton machinery has been 1 
It isthe intention of the purchasers 
use a part of the Lincoln Mill for woolens 


in contemplation. 


Negotiations bave for some time lh. 


moved. 


Work will soon be commenced on the new m 
to be built by the Wing Bros., at Old Town, M: 
They have lately purchased of Harry Powers the 
mill near the toll bridge at Orono, and will operat: 
it this season. This mill was originally a mate! 
factory. Some of the present machinery will 
used and a large amount of new added. Betweer 
twelve and fifteen men will be employed at Oro: 
and about twenty in their mill at Old Town wh: 
completed. The two mills in connection will gi 
added and better facilities for planing and turning 
off the large amount of work enjoyed by this firn 
in the manufacture of all kinds of house finish. 








Machinists’ Supplies and Iron. 
New York, May 20, 1893 

Iron—American Pig —We quote Standard Nort! 
ern brands, No. 1 Foundry, $14.50 to $15.25; No. 2 
$13.50 to $14.25; Gray Forge, $12.25 to $12.50. Sout! 
ern brands of good quality are obtainable at $14.25 
to $14.50 for No.1 Foundry; $13 to $14 for No 
and $12 to $13 for Gray Forge. 

Antimony—The market is steady. 
X., 10'44c. to 108¢¢c.; Cookson’s, 104c. to 1034¢.; Ha 
lett’s, 9.90e. to 10e., and U.S. French Star, 10«« 

Copper—Lake Copper is still quoted at 11c., | 
offerings are more restricted and the demand « 
tinues slow. Casting Copper is held at 10l« 

ol {C. 

Lead—There is no important change in the n 
ket, 3.85¢. is bid and 37%c. asked. The indicati: 
seem to point towards an advance. 

Lard Oil—Prime City is quoted at 8c. to &6e. 

Spelter—The market is firm, 4.30c. to 4.35c. is 
asked for New York delivery. It is claimed that 
some business was done at 4.25c., but the demar 
is slow 

Tin—The market is improving, prices are slight 
easier, and the movement is quite active in mod 
ate lots at 19.85e. for spot, 19.90c. to 20c. for M 
and 20.10e. for July. 

Is 


* WAN TED * 


* Situation and Help” Advertisements only inserted 
under this head. Rate 80 cents a line for each inser 
tion, About seven words make a line. Copy should 
sent to reach us not later than Saturday morning Jor 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 


We quote 





Draftsman with good shop exp. desires pos.; ma 
chine tools, engs. & gen. mach’y, Steady, Am. MA‘ 
Wanted—Position as draftsman; boiler work §] 
clalty; some exp. in pump work. Box 125, Am. Maci 
Mech, draftsman, with several years’ experien 
desires position. Address Box 123, Am. MACHINIS 
Draftsman (designer), mach. tools, jigs, fixture 
general mach’y, desires pos. H. M., Am. Macu. 
W anted—Six Ist-class machinists. Apply Toled 
Ann Arbor & Nth. Mich. Ry., Owosso, Mich. 
Wanted—Lathe, planer and vise hands. <A 
Ide & Son, Springfield, [1 
Mech. draftsman, age 26, 12 
drawing-room experience, 


shop a 
position, Re 


yeats 
wants 


Box 132, AMERICAN MACHINIST. 
page 11.) 
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Wanted— Position as draftsman. Have had tech. 
education, 3 years’ machine shop oe and 2% 
years as drattsman; age, 24. W. I , Am. Macu. 


Wanted—Foremanship; engines, pumps or gen 
Indicator, AMERICAN MACHINIST. 
Wanted—Ist-class machinists, molders & pattern 
makers. Munro, Spiro & Wendler, Carthage, N. Y.] Wanted—Two or three first class machinists; 
Wanted—Wood pattern makers, accustomed to] general hands preferred. 115 Plymouth St., Jersey 
eng. & mach. work; must be accurate. State exp. | City, N. J. 
ind wages. Hogan Boiler Co., Middletown, N. Y. 
Wanted—A ist-class foreman for machine shop 
One experienced in saw-mill work. The McArdle 
& Sinclair Mfg. Co., New Orleans, La. 
Wanted—Steady position by a first-class pattern ~ 
maker; competent to take charge of shop. Ad-] ©XP., Wants sitt 
iress Pattern Maker, 220 Ruggles St., Boston, Mass, | City or vicinity. 


Mech. draftsman desires situation (American); 6 
years’ exp. on machine tools and gen. machinery; 
practical. Box 130, AMERICAN MACHINIST. 

First-class machinist and tool maker. 15 years’ 
wants situation on small work in New York 
Box 131, AMERICAN MACHINIST. 


Machinist, tool and die maker, used to making Wanted—Permanent position by good mech. 
vecial machinery and e perimental work, wishes | draftsman in or near New York. Tech. education 
S ituation in country. Box 127, AM. MAcHINIST. and shop practice. Address Box" Y,’’ Am. MAcnH. 








i 





oe , ma ty abe sis sie S12 Sis ss ws sts sis sl ls nie sis sie se ale i slp ste nts ale als sls als als ale als sts ats sie ais als als als als als ate at 
ass x ee ae 
NAIK iS To Ga oi ii i i i i i 


HHH 


FO SEC, SECC CA 
KAR HAASAN AAA : 





2 HY 
a 3 
k 
x st 
: K 3 
2K * 
x Me 
& 7s 
c £ 

AP wv 
5% * 
. H 9 
ww TS 
Kk * 
nS Ms 
Ry A) 
* x 
t = 
sb A 
* * 
Mw LS 
7 * 
* * 
: £ 
Me sb 
wb H 
7S 
x * 
BA Ba 

* ; 
Ht 








Bradley _ 
Hammers. 


If you plate, draw, square, taper or weld iron and steel, 
you need a Bradley Hammer. 

If you swage, collar, spindle, or do any manner of die # 
work, a Bradley Hammer will soon pay for itself. ¥ 


seals ws 


Ws 
LAN ANS ANTAL AN TN ANA 


aI 812 82 Ss i as 
LACAN 


wv 








That the Bradley is the best Power Hammer in the # 
market has never been questioned. Our circulars # 
illustrate, describe, give sizes and prices. i: 

aRaxcnes, /14 Warren St., New Yor! BRADLEY & COMPANY, Ka 

} 96-98 Sudbury St., Boston. Syracuse, we 
5 








Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B, GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa. 


ANY COMPANY 


contemplating the expenditure of a large amount in the 
establishment of a manutacturing industry, requiring the 
use of a thoroughly equipped Machine shop, Boiler shop, 
Foundry and Smith shop plant, well located on competing 
trunk lines of railroads and in a good labor market, is in- 
vited to address, STIMSON, WILLIAMS & CO., 
Bryant Building, 55 Liberty St.. New York. 


MACHINERY PATTERN MAKING, 


By P. S. DINGEY. 


376 Illustrations, 12mo, Cloth, $2.00. 


JOHN WILEY & SONS, New York. 


CLAMP 
| DRILLS 


In two Styles and four 
Sizes. Send for circular to 


GEO. BURNHAM & CO., 
Worcester, 
MASS, 


















KEY TO ENCINEERINC. ENLARGED.) 


We have published a new edition of our book KEY TO ENGINEERING, 
which contains part three, the whole making a book of 174 pages, bound in 
imitation leather. Following are the subjects treated on in the additional 
chapters : 


THE THREE STATES OF WATER. 
Vaporization; What is Vapor? Heat Units; Vapor Atoms. 
Vapor; An Elastic Fluid. Ebullition and Circulation. 


Heat and Expansion of Water. 
Evaporation—Escape of Vapor. 


ELE 


Vapor in Water, Air and Steam. 
Condensation. On the Vacuum. 
CTRICITY. 

Parts of the 
> TABLES. 

3, 50 Cents, postpaid. 10 per cent. 
AMERICAN MACHINIST. Stamps Taken. 


MASON RECULATOR CO., Boston, Mass. 


Terms. 
MISCELLANEOUS 


Price, including parts 1, 2 and 
made to those mentioning the 


Technical Dynamo. 


discount 





Wanted—Day engineer in Brooklyn, N. Y., 

seven days each week: $28; must be familiar with 

| modern steam appliances and electric lighting. 
Address Box 133, AMERICAN MACHINIST 


Mechanical engineer with large exp. in structural to run 
iron work & mechanical engineer’g, wishes position 


as draftsman or sup’t. Box 128, AM. MACHINIST. 


A mech. draftsman, Cornell grad., with exp. in 
drafting, mach. shop pract., erect’g & test’g auto 
engines, desires position. Box 129, AM. MACHINIST 


Machinists, Contractors, Builders, ete.—An ener 
getic, reliable man, thoroughly f: imiliar with ac- 
counts aud routine of office in all departments of 
| general machine plant, is open for engagem't; fully 
able to handle & superintend men, keep time, ete.; 
best references. J.C. Reynolds, 323 Canal st., N. Y 


don page 12.) 


City or country. Expert helpers furnished with 
out charge, for carnenters, wood carvers, and wood 
turners. Small pay acceptable at start. Address 
225 E. 9th street, New York City. } 


ACKNEY 
AMMERS 


Py" id WL kl Lid bb pepry yy! hi bh ina 
" ‘heii SYRACUSE,N.Y 3 


wan E cmen tere ee 


“MACHINISTS? SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with a ove. 
EVERY SCALE GUARANTEED. SEND FOR LIS 
COFFIN & LEIGHTON, SYRAGUSE, UN. Y. 


PECK’S PATENT 


DROP PRESS, 


MANUFACTURED BY 


(Continue 





Meet all requirements more 
fully and satisfactorily than 
any other of its competitors. 


INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 
WRITE FOR CATALOGUE TO 


THE HACKNEY HAMMER CO. 


20 Johnson St., CLEVELAND, 0. 


J | Flexible Metallic Fillet 
y,° Dg ~ For Pattern Makers. 8 Sizes. 
Nae H. WHITE, 44 N. 4thSt. Phila, Pa. 


THE VERNON COUNTING REGISTER. 


» Positive Motion,Steel 
Gearing, Brass Wheels. 
Absolutely Accurate 

at High Speed. 


For Counting Strokes 
of Engines, Pumps 
Speed of Shafting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


MINER & PECK MFC. CO., THE DAVIDS MACHINE WORKS, 
MANUFACTURERS AND SOLE AGENTS, 


NEW HAVEN, CONN. Orrices: 129 WORTH ST., NEW YORK 


FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


FITCHBURG 


AND OTHER 
w 











es 


Pate 


pry 1 


























THE CELEBRATED 


ENGINE LATHE 


==? METAL-WORKING MACHINES, 


SEND FOR Horizontal — FITCHBURC, 
CATALOGUE E. MASS. 


JAPANNING, ENAMELING, DECORATING 


on Metal, Wood or any other ow: Fine 
scribe character of job AUTOMATIC MFG, 


=! 









work. Low rates. eeu promptly 5 De 
CO., Cor. First Ave., and 37th Street, New York 


The EVANS FRICTION CONES. 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE CoO., 


85 Water Street, BOSTON, MASS. 


WANTED 


A complete outfit of machine and small tools for engine shop 
Manufacturers please send catalogues to COL UMBIA 
ENGINE CO.,, SO9 Tacoma Bld’g, Chicago, I. 


ATISFACTION GUARANTEED with 
rine Ss EXPANDING MANDRELS 


















. PATENTED 





VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators, 


PROVIDENCE, R. I. 











a ga 
= Men wa — 





(Write For Catatocue.) W. H. NICHOLSON & CO., WILKES- BARRE, PA. 


BORING 4»> TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 





WILMINCTON, DEL. 
Chicago Office: 14 South Canal St. 


H. Wa OHNS’ ASBESTOS 


SECTIONAL 
PIPE 
COVERINGS. 


Non-Conducting Secon for Steam and Hot Water Pipes, Boilers, etc. 
ASBESTOS BOILER COvrERIIWSS. 
W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 














Asbestos Roofing, Etc 


@7 MAIDEN LANE, N. ¥. Jenecy City, Cricaco, PHitacetenta, Boston, Arranta, Lonvon. 
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Wanted—A young man with exp. in mech. draw- 
ing, to work under instructions of mech. eng., as 
ass’t draftsman. Address, giving ref., and stating 
exp., and salary expected, Box 119, Am. Macu. 


Wanted—Ist-class vise and floor hands of large 
experience; must be sober and industrious. Can 
secure steady employment. Married men preferred. 
Morgan Engineering Co., Alliance, Ohio. 

Wanted—Position as foreman in iron foundry; 
experience twenty years; age 40; holding similar 
position in a first-class jobbing shop at present; 
references furnished. Address Box 104, Am. MACH, 


Wanted—Pos. as manager or superintendent by a 
hustler, capable of handling men and_ business, 
who wishes to change from present position and 
locality. Address Hustle, Box 112, Am. Macu, 





nl 
- y r . 

+ MISCELLANEOUS WANTS 

Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu 
ing week's issue, Answers addressed to our care will 
he forwarded. 


Cheap 2d hd tathes & planers. S. M. York, Clev’d,.O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 


For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz. Schumacher & Co., Cincinnati, O. 


Light and fine machinery to order: Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Best Bolt Header in the world for $50. Address 

H. Baush & Sons, Holyoke, Mass. 

Will sell 
cheap for cash. 


19-foot launch and 3x4 marine engine 
Address C, G. Sauls, Columbus, Ga. 


Screw-cutting lathes, 26’, 28’, 30’ swing, $375 
each; other large tools cheap. 229, Am. MACH. 


{8'’x27 feet, feed screw 3” diameter, 
229, Am. MACHINIST. 


For Sale—Bound volumes of AMERICAN Ma- 
CHINIST, Nos. 4.5, 6 and &; also unbound from Vol. 
9to date. G. B., AMERICAN MACHINIST. 


Wanted—Parties to take hold of specialties using 
considera’e cast-iron, mach’y steel & steel castings; 
some mach. ready. * Little Capital,’? Am. Macu. 


Boring lathe, 
$350; great bargain. 


We will pay 25 cents each for copies of the 
AMERICAN MACHINIST Of December 4, 1886 issue; 
must be unsoiled and in good condition. AMERI- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad 
way, New York. 





SECOND-HAND MACHINERY. 


SCREW-CUTTING LATHES, 


1 15 in. x 8 ft. Jones & Lamson, Rise and Fall Rest, 
2 15in. x 6 ft. Flather, Rise and Fall Rest. 
1 16 in. x 8 ft. Star Tool Co., Plain Rest. 


Good order 
Good order 
Good order 


1 16 in. x 6 ft. Reed, Rise and “all Rest. Al order 
1 17 in. x 6 ft. Fit Bie ompound Rest Good as new 
1 17in. x 8 ft, Gray, Plain Rest, Al order 


1 IR in, raised to 36 x 8 ft. Farmer, Plain Rest. Al order 


PLANERS AND SHAPERS. 


2 18in. Lathe & Morse Crank Planers 

1 16 in. x 16in x 3ft. Belden Planer. 

1 20in. x 20in. x 4 ft. New Haven Planer. 

1 24in, x 26in. x 6 ft. Pease Planer. 

1 16 in. x 16 in. x 6 ft. Pratt & Whitney Planer. 


Al order 
Al order 
Al order 
Good order 
Al order 


2 Lin. Juengst Friction Shapers. Good order 
2 24in Hendey Friction Shapers. Al order 
2 10 in, Juengst Crank Shapers. Al order 


MISCELLANEOUS. 


1 No. 4 Stiles Power Press (ood as new 
1 No, 3 Stiles Power Press. \lorder 
1 No. 1 Brown & S. Universal Mill Al order 
1 No. 3 Brown & S, Univers mi ateac a Reamer Grinder 

rood as new 
1 No. 1 Brown & S. Universal Grinder. Al order 
4 Slate Sensitive Drills. Al order 


2 Barnes Friction Disk Drills Giood as new 
1 18in, Pratt & W. Power Drill. Good order 
1 24 in. Dexter Drill, B. G., power deed. Al order 


700 New and Second-hand Tools in stock. Write for 
complete list, Photographs and Prices. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL 8Ts., NEw YORK. 


SECOND-HAND AND NEW MACHINERY 





Planers. 62in.x22ft. | Planers. 25in.x5 ft. 
ze 42 in.xl6 ft. ” 24 in x5&6 ft. 
= 36 in x12 ft, 24 in. x4 ft. 
= 31 in.x8 ft. i 22 in.xd ft 
- 26 in.x7 ft. . 20 in. x4 ft. 


80 in.x18 ft. Engine Lathe Geared Face Plate. 

60 in.x45 ft. Double Engine Lathe 

52 in. x35 ft. Engine Lathe Horizontal Boring Machine, one end, 
30 in. x28 ft. Pond Machine Tool Co Shafting Lathe. 
36in.x16 ft E ngine I athe. 

33 in. x27 ft. 


32in.x12, 14, 16, 18 ft. Bed. New Engine Lathe. 
28 in.x22 ft. Engine Las. e a ate 

25in.x12, 16, 20 and 24 ft. “se w do do 
1 in,x10, 12 ft. Bed. oO do do 
20in.x 5, 6,8 & 12 ft. do 2d Hand do do 
18 in.x 6,7 &&8 ft, do New & do do do 
I7in.x 8 ft. do do do do 
16in,.x6 & 8 ft. do do do do do 


15 in.x 6 & 8 ft. do do do do 

14 in.x 6 ft. do do do do do 

Car Axle Lathe, Bement. | Driving Wheel Lathe 88 tn. 

15, 16, 18, 25in.Crank Shapers. | Wheel Quartering Nach., 

20, 24, 26 & 30 in. Geared Shapers, Double right and left hand, 
20, 22 4, 28,30 & 36 in Drills, No. O Turret Lathe, 
Bolt | Cutters. Am. Tool and Mach, Co., 
8 and 13 in. Stroke Slotters. 24 in, Swing, 8 ft, Bed. 
Lot of Lincoln Pattern Millers and No. 1 P, & W. Millers. 
2Spindle Drills. Garvin. No. 75 Blisa Press Geared 

Gear Molding Machine. Stamping Press, Bridgeport. 

1100 and 3000 lb. Bement Steam Hammer. 

100 lb. Steam Hammer. ! SEND FOR 
40 H. P. Vert. Engine. N. Y.S.8. P. Co. | MAY LIST, 
llin.xt8in. Hor. Engine. Ai Orde 

16 in.x42 in. Corliss and 16 in. x48 ~ Brown Eng. 

300 H. P. Westinghouse Comp’d Engine. 


GEO. PLACE MACHINE CO., 


120 BROADWAY, NEW YORK, 








NEW EDITION, 


“THE STEAM ENGINE,” 


By Daniel Kinnear Clark, C. E., M. 1., M. E. 

yractical work on Modern Steam Practice, LOCOMO. 
vive 'S. MARINE, STATIONARY ard PORTABLE EN. 
GLNES and BOILERS, valve gear, lnk motions, triple 
and quadruple expansion, fuels, &c., Kc. 1,500 pages, 1,300 
diagrams, and plates drawn to scale. 2 vols., halt calf, 
$16.00, Sent to any address, carriage prepaid. Send for 
desoriptive circular. VIRTUE & CO., 72 Bible 
louse, New York. 


<\ BEVEL GEARS, 


Si Cut Theoretically Correct. 
® For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa. 












to PRACTICAL MANAGEMENT OF 

DYNAMOS AND MOTORS.” 
Illustrated. 

Address, ELECTRICAL REVIEW. 
13 Park Row.N. Y. 


$1.00! 





MACHINE TOOLS 


NEW AND SECOND-HAND. 
ENGINE LATHES. 


12in.x 5 ft., complete. Latest Pattern Young 





3in.x 6 ft., do Cpd. Rest and Cre cory Improved style 
If in.x 6 ft. do Prentic va y and Fit chburg 
15 in.x & ft., do with Chuck. Al aA 
16 in.x 6 ft., do Hendey and Fitchburg 
16 in.x 6 ft. do Fair order, Cheay New Haven 
16 in.x 7 ft., lo do do 
17 in.x 9 ft., do do do Lathe & Morse 
18 in.x 8 ft., do Horton. Impreved style. 
18 in.x & ft., do New heavy pattern. Fitchburg 
20 in.x 8-10 ft., do Cpd. Rest and Cross Feed, 
21 in. x10 ft. do do do do Perkins 
22 in.x10-12 ft., do Improved style. Ex. heavy. 
24 in.xl2-14 ft., do do do 
28 in. xe ft. do do do 
3) in. x18 ft., do Old style. Fairorder. Cheap. 
PLANERS. 
21 in.x 5 ft., complete, Fair order. Cheap 
24 in.x 5 ff., lo Good order. do 
24in.x 6 ft., do do Lathe & Morse 
28 in.x 6 ft., do do Cheap. 
in x10 ft. do Modern, Al. Powell 
35 in.x 7 ft., do Good order. Hewes & Phillips 
SHAPERS. 
6 in, Stroke ‘Crank Good order, Cheap. 
Sin do order Gould 
Yin do 1 > an heavy Hewes & Phillips 
1 in do do do Goo order, 
13 in do do Trav. Head. Ex. heavy, Good orde 
I4in do do do Improved Kk it hburg 
lin. do do ‘*New Improved Style 
20 in do do Ex. heavy Good order, 
22-26 in. do Triple Geared. Improved. 
MISCELLANEOUS, 
Upright Boring and Turning Mill 38in,. Al 
Brown & Sharpe Vertical Turret Machine Al 
Slotting Machine, Sin. Modern style Al 
Boiler Bending Rolls. 8-10 ft. Improved style.” Al 
Screw and Milling Machines, Bolt Cutters, Presses, Punches and 


Shears, Grinders ete. 


J. J. McCABE, 


E. P. BULLARD’s '4 Dey St., 
NEW YORK. 


N Y. Mach’y Warerooms, 











ALL KINDS IN STOCK, 
Manufactory, SEEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


Established a century ago. 


TOOLS, 
DRILLS, 
DIES, &°. 

















THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





STEEL OF THE FINEST QUALITY MADE FOR 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


AND OTHER FINE TOOLS REQUIRING GREAT ENDURANCE OF 
CUTTING EDCES. 





Pittssurcu, 
Cricaco, 
New York 


ANEW SCREW PLATE. 





THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LIGHTNING. 


These Plates have a stock with each die. The dies are om 
celebrated Adjustable Lightning D.es. Each Stock is ot 
correctlength and weight to suit size of die. Several sizes 
of dies may bein use out of Same set at same time. SEND 
FOR CATALOGUE. Made by 


WILEY & RUSSELL MFC. CO., 


GREENFIELD, MASS., U. S. A. 


'R. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 
B. mM. TONES eke CO., 
it & 13 Oliver St. NEW YORK: 


SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES. 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 


PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 
A.J. WILKINSON & 60 


180 to 188 WASHINGTON ST., 


BOSTON, MASS. 
FOR CIRCULAR. 








BOSTON: 143 Liberty St. 





9to 15 in, SWING | 


Modern I esign. 
Valuable Features, 
CATALOGUE FREE. 











mr tla ct te vba ecterenere tate 
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SEND FOR CATALOGUE. 











“MACHINISTS TOOLS, 








P. BLAISDELL & CO., 


MANUFACTURERS OF 





WORCESTER, MASS. _ MENTION N THIS HIS. PAPER, 





ELECTRICON 


The Best Anti-Friction Metal in the World. 


FOR ALL 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 


Manufacturers and Sole Agents, 


45 BROADWAY, WN. Y. 





BORING AND TURNING MILLS. 


87, 54 and 62 Inch Swing, with Two Regular Heads. 
42 INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTING ATTACHMENT. 


All gears accurately cut. All feeds positive. 
Machines are self-contained and therefore do not require an expensive 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. BRIDCEPORT, CONN. 
New York Office, 39 CORTLANDT STREET, ROOM 86, 


foundation. 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
VICHOLSON. 









3000 


VARIETIES FILES 
iX. F.] & INCREMENT CUT FILES. 





= BERLIN IRON BRIDGE CO, 


CORRUGATED IRON. 


OFFICE AND WORKS, 


- EAST BERLIN, CONN. 





HERSHELL FLUE WELDER) 


Will weld any size flues 
in superior manner, the 
weld being 
per ‘fee tly 
smooth in- 
side and 
out. Welds 
200 loco- 
motive flues per 
day. 

Send for circular 


HETHERINGTON 
& BERNER, . 
Indianapolis, Ind. 


ia al Bi Ame 






















| ACHINER 
For Reducing and Pointine Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. 


i For Machines or Information address the 
Manufacturer, 


{s. W. GOODYEAR, Waterbury, Conn. 








Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER 





333 ba — th St, 


I. shriver & ta ee 


MANUFACTURERS OF 

TRAVELING CRANES of t's, 2,3,5 and 10 Tons 

capacity, to be operated by Hand, or wholly orin part 
by Electricity. 











Send for Particulars. 


THE STATES MACHINE CO. 


HARTFORD, CONN. 





C.W.LE COUN 


SOUTH 


8 
NORWALK, CONN. ” 
REDUCED PRICE OF LE COUNT’S 








= HEAVY STEEL 000 222 — 
3 No. Inch. Price SoS Se 
Sz 1 $8....9 4623 Dp 
2 2 Sh tei 50ce3 5 So 
SS SIGS lo gee 8 S& 
L Siccese ORs 7S 
Be. 4! 3 6 a 
62 D..00ced Boe 03285 5 Se 
ae Rs cau ‘ 0 EoR & “ 
>= 7 1 1-8.. 0S 2 5 M 
>= SD eae 80 Fos _ 
$25 9....188.. OES SS 
Met 10....11-2. 9% 23p 5 
p_ x 1l....134.....1.105 63 o SD 
B2:i2....2 ....108Ss oes 
p> 5" 13....2 1-4..... 1.35 pS Be 
aZeq l4....212., 1H 2°93? Ew 
ae 20 ccc. cea 1.60 555 2 ome 
Se §6....3 18. .60< 1805e>6 6D 
ey eae 2100 Sr5e& 
¥o ‘1 2.78 5 >= 
as 3 
, 2 ruil et of 19 g2) es — J 
= 2 12) 4.0) Se oe 
aid a1 (eat, 6 2.5.00 E 4 
One Small Set of 8—by 1-4 inches to 20 inch, $6.2 


One Set of 12—by 1-4 in. to 2 in. cx ontinue sd by 12 in. to )4in. 13.25 


These goods are for sale by CHAS. CHURCH 
L’t’d, 21 Cross St., Lond on, England. {ILL & CO., 








UTTIN 
UTTIN 
UTTIN 
UTTIN 


LELAND, FAULCONER & & NORTON CO. Detroit, Mich. 










$end for Circular. 


THE J. L. TAYLOR | 
PIPE AND NUT WRENCH. 


C.H. REDMAN & CO., 
Sole Manufacturers. 

















SECTION-LINED PAPER. 


We are manujacturers of 
Section-Lined Paper, 
used by Brown & Sharpe Mfg. 
Co. Sample senton application, 


THE J. C. HALL COMPANY, 


Lithographers, Printers, Binders, 
60 WEYBOSSET ST., PROVIDENCE, R. I. 


same as 














PIPE 
OEC.1 
OKER & CO., SOLE ACENTS, 
103 Duane Street, New York. 
J = % ) & \\ 5 Lay . 
a 8) | REUFTELEESSER Co C 
. \ ~ / NEW YORK 
NK ATM | I Branch: 265 State St., Chicago. 
; \ Manufacturers of ty 4 
LS _ | Drawing Materials, | 
\\ \ Surveying Instru- [ 
Soe ments, &c. ee 
Paragon Drawing Instruments, Extra and Rest Quality ; German 
Dre Ir uments, Paragon, Duplex, Universal, Anvil Drawing 
Helio R ue Pr ess Papers Scales, Triangles T-Squares &c., &e 
Catalogue on application At Columbian Exposition ; Liberal Arts 
Building, Section E. M. 1038, 











THE 


SCSVVVVVSVVSSVSEVSSBSVE 


(A) Plain with Automatic Turret. 


LODGE & SHIPLEY MACHINE TOOL CO., 


CINCINNATI, O., U. 


ONITOR 


20-INCH by 6 FEET. 


(B) Friction Clutch B. G Automatic Turret. 


ATHES. 


16-INCH by 6 FEET. 


(C) Fox Monitor Complete. 


AS GOOD AS THE BEST AT 


A CLOSE PRICE 


Ss. A. 


Fox Monitor with Friction Clutch B. G. set over Turret Lever and Screw 
movements to top slide power feed to Turret. 
with facilities for easy handling. 


NEW DESICN 


Massive design combined 
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BUFFALO FORGE Co... BUFFALO. N, Y- 


SA 


Ss 


GGA SVG 


PELOSI FOP RIEE 
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JHE AERATED FUEL COMPANY’S SYSTE 


200 plants in use, for 50 varieties of work. Forgingand Tempering aspecialty. 
ew York. GILBERT & BARKER MFG. CO., General Agents for the U. 8., SPRINGFIELD, Mass, 


Gives the best oil fire. 


W.s. COLLINS, 45 and 46 Drexel B’ld’g, » 


Does not increase insurance. 


Send for Catalogue to 





VLOO00009000080000000008000880 0200 TU88PUSSUSSDUSESESTISSSESUDE TESS TENTNT TTS 
| hee LONILIEL SALLIE OO TILL PLP y 


BUFFALO BLOWERS. 


Lge LG ESPEAS r PRES 5 F7 r A 






MANUFACTURERS OF 


svamoao | Yi) VACRINISTS 
crvoesmose, LE FINE TOD 


CATALOC FREE. 





THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ..—_L OTHERS. 
(ombines LIGHTNESS with @REAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY. 
a | Can be put on without 
disturbing the shaft and 
with the bushings will fit 
to 


a 
; 
\ 





various sizes of shafts 6” 
60’ diameter in stock. 


COOKE & CO., 


© | MACHINERY & SUPPLIES. 


163 « 165 Washington St., New York, 
HEADQUARTERS oR 
Udison Hangers, Williams Leather Belting, &c. 
Mention AMERICAN MACHINI®® 


| 
| 
| 
| 
| 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut 8St., Philadelphia. 
"Our New and Revised Catalogue of Practical and Scien- 
tific Books, 88 pages, 8vo., and our other Catal ues and Cir 
culare, the whole cove ring every branch of Science applied 


to the "Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


A NEW 
_ CRANK SHAPER, 


NOVEL, YET SIMPLE 













fa Length of stroke 
> Achanged UNSTANTANE. 
7 _ OUSLY while IN MOTION, 


= Get Photos & Prices. 
4 NOTHING LIKE IT. 


Fox Machine Oo, 
325 NOR. FRONT ST., 
Grand Rapids, Mich, 
Chicago Office, Machin 
ery, peu Annex, Section 
3 umn J 43 We wrld’s 
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Coh = jan Expo sition. 
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a, Het Iron 

arr ar Ste 
A. R. KING MFG. CO., 


ERIE, tith & 12th Sts., 
JERSEY 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 


N. 








WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 
BOSTON, PHILADELPHIA, 
ST. LOUIS, 









CHICAGO, 
DENVER. 
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stablished in 


( ‘LEVELAND TWIST DRILL CO, Bo eee tiles Loseon ene. 


Corner Lake & Kirtland Sts., Cleveland, 0. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A, 


SOLE MANUFACTURERS oF 


GRAHAM'S GROOVED SHANK TWIST DRILLS women CHUCKS. 





Endorsed by Practical Mechanics Everywhere. 





Send for Catalogue. 








NO KEYS. NO KEY- vesitehin oh SLIPPING. STUART'S PATENT 













Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 
injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount an@ illustrated Price List of 20 sizes. 


R. J. STUAKT’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 










HEN PRESSES 


Adjustable. Improved. 
FOR TIN, BRASS AND 
jm SHEET IRON WORKERS. 
WORKMANSHIP GUARANTEED 
STRONG AND DURABLE. 
| Send for Circulars. 
eta SPRINGFIELD MACHINE TOOL CO, 
SPRINGFIELD, OHIO, 





‘ Tattiithls int 





U. S. STANDARD 


SHEARING 


PUNCHES 


For all kinds of Riveted Work. 
I. P. RICHARDS, Providence, R. I. 


New Illustrated Circular. 








ENCINE LATHE. 
22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 


DIETZ, SCHUMACHER & CO., 


Successors to DIETZ, GANG & CO., 


68 & GO PENN ST., 





CINCINNATI, O., 





THE HILLES & JONES CO. 


WILMINGTON, DEL. 


—MANUFACTURERS OF— 


WACHINE TOOLS 


For Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


_ Cut shows our WERTICAL MILLING MACHINE 
for General Machine Shop and Locomotive Work. 





WYMAN & GORDON. 





WORCESTER, 
MASS. 





















DO YOUR 


TAPPING 
[Leland Tapping Attachment, 
HAMPDEN TOOL C0,, 


HOLYOKE, MASS. 
|PRICES REDUCED. 


DOES NOT BREAK TAPS 


Can be operated by any one. Requires no 
adjustment from one size of tap to another. 
Is free from all adjus stable fric stions, &c., that 
require scientific treatment cc ontinuaily. 








Send for Circular. 





“ARN en ee CHAN wow ERS, 
PORTABLE FORGES. 
\RE BENDERS & ene 














“Ta BRAY TRON CASTINGS, 


From \% oz. to 1000 Ibs. Small Castingsa 
Specialty. Light machinery wanted to build, 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 








35 Hartford St., Boston, Mass. 


Book on Gears, 170 Illustrations, $1.00. Job Gear Cutting 
of all kinds. Spur, Bevel, Spiral Ratchet, Worm-Rack, 
Elliptic, Index Plates, Noiseless Fiberoid G ears,etc Very 





small orlarge, Send for Catalo:ue. 1100 sizes of Gears 





MECHANICA 





DIPLOMAS Awarded. 


DRAWING TAUGHT BY MAIL 


Also, Mrcuanics, Mining, Prospecting, Arithmetic, ete. 
need know how to read and write. 
FREE Circular to 


To begin, students only 
Low Prices. Send for 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 





SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 
Do you know 


that we make 

the /argest, 

the best, 

line of Hand, Foot, and Automatic 
Feed Drills for %4-inch holes and less. 
Endless belts. 

Short belts discarded. 

Patented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 










SIHAMILTON 
ME TUL G0, 


N, E.Cor. Water & Market Sts., 
Hamilton, Ohio, U. 8. A. 


16’?, 22’’, 26’’, 32’ and 36’ 
Back Geared pa Power Feed 


DRILL PRESSES 


A SPECIALTY. 


i —— GORRESPONDENCE SOLICITED. 


= 





For makin 
similar in 8 
order. 


E.W.BLISS CO., 


1 ADAMS ST., BROOKLYN, N.Y. 
Western Office, 14 N. CANAL ST,, CHICAGO, ILL, 


Punching and Drawing Presses, Drop Hammers, Dies, 
Shears and Special Machinery, 


OWNERS OF 


THE STILES & PARKER PRESSCO. 


BLAKE & JOHNSON, 


WATERBURY, 


<= Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


articles from the coil, of either round, half round, flat, or square wire, 
ape to those shown in the cut herewith. Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
bd 10te » prices tor either machine or the goods, whichever may be desired, 


> Bicycle and Lahor Saving Machinery a Specialty. 








LATHES. 


CHUCKS 
REAMERS 
DRILLS 
SCREWS 
BELTING 
WASTE 
1 EMERY 
BUFFS 


List “J ON APPLICATION. 


FRASSE & CoO., 








90-94 PARK ROW, NEW YORK CITY. 


STARRETT’S 


FINE 
) TOOLS 


Warranted Accurate—Best in 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 
L. S. STARRETT, 

Atkoi, Mass., U.S. A. 
Lonpon AcEnts: Chas. Churchill & Co., Ltd., 
2t Cross St., Finsbury, E. C, 























WHICH WILL SOON BE ON THE 


THIS SPACE HAS BEEN ENGAGED BY 


THE CONNERSVILLE BLOWER (CO,, 


CONNERSVILLE, 


INDIANA, 
MARKET WITH A FULL LINE OF 


IMPROVED ROTARY POSITIVE PRESSURE BLOWERS, 
CAS EXHAUSTERS, PUMPS, MOTORS, Etc., 


The internal operating parts of which will consist of two impellers planed accurately on cycloidal lines, 
Address **f EDGEWOOD,” CONNERSVILLE, IND, 





—— 


AL | 


ie art 


QOL’, 


we Ma° ante 


L Brine wei: 





SEND FOR CATALOGUE, 


PESTER MACHINE SCREW CO. 









Manufacturers of set, A & 
Machine Screws, Studs, etc, 











P.H.@F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC 


. sic? 
ROOTS’ NEW ACME. HAND BLOWERS 


Slow speeded, Force-blast, Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 





8, 8, TOWNSEND, G on, Agt. y 163 & 165 WASHINGTON ST., 
COOKE & C0., Selling Agts. f NEW YORK, 


In Writing, ead Mention This Paper. 
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COCHRANE 


SEPARATOR 


The Best Apparatus on the 
OBTAINING Dry STEAM 


WATER, OIL, GREASE 
And Other Imyurities from 


30 DAYS TRIAL. 


Efficiency Guaranteed. 
Seud for Cireular and Price List. 


Harrison Salety Boiler Works, 


Germantown Junction, Phila., Pa, 





MOFFET PORTABLE DRILL. 





UNSURPASSED Weighs 42 Ibs. and 
drills from 3¢ to 
ASA 1% inches diam- 


REAMER. 


Will work in 
any position. 














eter. 


Runs with Steam 
—OoR— 


Compressed Air. 


Manufactured by 


4G. TIMOLAT, 


Send for Circular, e94915.Fithave., 








THOS. . DALLETT & C0,, 


York St, & Sedgley Ave., Philadelphia, 





Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, << 


Machine Tools, Cranes, Elevators, Pumps, 
Presses and other machinery. 


ELECTRIC GENERATORS 


Complete Power Plants. 


ecially adapt- 





for driving 


For instal- 
ylation of 








HAVE YOU SEEN IT? WHAT? 


THE MONARCH LATHE CHUCK! 


i atest i ner saving tool of its kind ever made. 
Single piece of metal in body, which insures strength, 
ut, »ulls jaw close to face of chuck when gripping work. 
nufactured by THE ONEIDA MFG. CHUCK CO., Oneida, N. Y., 
Send for illustrated catalogue. 


Has the quickest reversing § 


Pat. 











NORTON 





BMERY WHEEL C0, 


WORCESTER, MASS. 


Send for Illustrated Catalogue. 





Na 





= 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOGUE. 


Onis 





MARIS AND BEEKLEY, 


2343 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 

















THREE JAWS. STYLE A. 
STRONG, DURABLE, ACCURATE and CHEAP. 


Will hold drills from the smallest to Winch diameter. Send for 60 
page catalogue, describing more than 300 styles and sizes of chucks. 
THE E. HORTON & SON CO.. Windsor Locks, Ct., U.S. A. 

or, CHAS, CHURCHILL & CO. Ltd.. 21 Cross St., Finsbury, London, England 

N. B.—See Exhibit at World's Fair, Sec. 29, Column K, Machinery Hall, Chicago, Il. 











Strongest. Easiest to change. Best finish, Reversible a 8 . 
Jaws (patented) ) giving *SRPRTON UE ih every possible | mude in e leven sizes and two styles, showing 









NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. We now carry 


in stock three sizes—8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTFORD. C CONN, 
LATHE AND DRILL CHUCKS. 
mo . aml Buyers should note quality first 
m. | " and then price. We have made im- 
, provements which greatly increase 

7 Wo 


the dur: ability and accuracy of our 
tools lease investigate our claims, 
We carry a large variety in stock, 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue! 








% PEQ DRILL. Se INDPT: 
ee THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & COo., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 


(DOVETAILED). Independent, Universal and Com- 
New Catalogue Now Ready. bination LATHE CHUCKS, 


THE HOGGSON & PETTIS MFG. CO., = Also. DRILL CHUCKS. — 


ul SKINNER CHUCK CO. 
ast. 1849. NEW HAVEN, CONN. Send for CATALOGUE. NEW BRITAIN, CONN. 


Write The Pratt Chuck Co., Clay- 


Th NATIONAL. ville, N. Y., U. S. A., for free illustrated 
| F S C catalogue of 
INDEPENDENT, 
UNIVERSAL, 
commrs aio. {POSITIVE DRIVING DRILL CHUCKS, 














desired ition, ATALOGUE wey om sent > , > re vise P 
free. Li ral discounts, Prompt shi oment. Address the only per fect sy stem ever devised for 
WM. WHITLOCK ANUFACTURER, holding and driving drills. 


1$2d Street and Park Ave., New York City. FOREIGN AGENCIES: 


Ph. Roux et Cie , 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Nueu Promenade No. 5, 
or an aner Chucks, Berlin, Ge rmany; Selig, em nthal & Co., 85 Queen 


Victoria St., London, E. , England. 
SEND FOR CIRCULAR. 


— C.W. JORDAN, ‘An Drill Chuck, 


WORCESTER, MASS. Sold at all Machinists’ 




















Send for Circulars 
and References. 





HIGH SPEED POWER 


Ty TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR 


MANUFACTURED BY 


ALFRED BOX & CO., 
Front, Poplar and Canal Sts, 


PHILADELPHIA, PA. 





aANEGCS 


aes eal 


LADLES, TRUCKS, 
Jetroi 
> TEMPLE COURT. CHICAGO 


(HE STANDARD REVOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Boston. Mass. 










Patent Stop Motion. 









Nonpareil Ratchet Wrenches. 


Made of best forged Tool Steel; are 
easily and readily adjusted and con- 
trolled. Can be made reversible in- 
stantly without removing from their 
work by throwing over the lever in 
slot of the handle. 

The Set of Combination Tools No. 1 
includes the wrench, two sockets, one 
for screw-driver, bit or reamer shank, 


Supply Stores. 
THE GREATEST 
W ork-Shop AND BEST 


T. R. ALMOND, 
83 & 85 Washington St., 
Tria] Companion 
in Cloth, 4 ror architects. | THE ERIE KEY-SEATING MACHINE. 


BROOKLYN, N. Y. 
FP aaa iE n MANUFAGTURED BY 
gineers, Foremen 
Railway men,Ma THE BURTON MACHIN E Cco:, 
ichinery makers, 302 each they 
Jobbers, Sales ERIE, : 
men ;for Superin 
tendents of Fac 























The cut represents 
our Stationary and 
Portable Key + Seat- 
ing Machine, which 






tories, Bookkeep s fully meets all the 
ers and Account =a requirements of @ 
ants, = machine shop They are furnished 
The Compilers =} with one, two or three Arbors as 
having had many ~ desired, to cut any width of key-seat 
years experience S so cal i hoe ‘wide, 
inthe mechanical a. IS inches Arbor works 
ad in all bores from 1 15-16 
arts, are enabled S i to 3 inches diameter 
. a> . 
to judge correct w ae cuts seats 12 inches 
ly whatis wanted ong. 
for the class of 2 7-16 inches Arbor works in all bores from 2 7-16 inches to 
people the book 6 in shes diameter, and cuts seats 16 inc ah s long. 
caters to 4 7-16 inches Arbor works in all bore 16 inet to 
14 inches diameter, and cuts seats 26 
An Inexhaust With an attachment for the purpose seats cs ” cut in holes 
ible Instruc as small as 1 inch diameter, by one pas e cutter, 
tor for Shop, If the work is heavy and too large to be placed on machine it 





| Office, and for can be detached from stand and used as portable machine, 
Young Me 
chanics desi! 
ous of becoming GIANT KEY SEATER. 
perfect in their trade. Con Rack-Cutting Attachment 
tains 498 Tables relating to metals VALI ney eg Lene 
wood, and stone; 218 Rules to solve all m: AL ‘aaainaW, a 
shanical difficulties. The Electrical Department The Falls Rivet & Machine 
by a well-known Expert, is thorough and comprehen Co., of Cuyahoga Falls, O., 
sive. Price, $2.50. Special terms will be given to live have a Key Seater made by 
agents. Applynow. LAIRD & LEE, Chicago. 








with wood handle and one socket 
for drill shank and feed nut. The 
jaws on this wrench open from ¥; 
to 1} inches. 

Send for Illustrated Circular and 
Price List of various sizes. 


The Keystone Manufacturing Co, 
312 TERRACE, BUFFALO, N. Y 





= 


Dixon’s Silica 
Graphite 


Will preserve a roof for TEN to 
FIFTEEN YEARS 
songer, Without repainting. 

Unequaled for SMOKE |: 
BOILER FRONTS, 


I 


end for circulars on Paints and Painting 


DIXON CRUC IBLE CO. Jersey City, N. J. 
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The National Pipe Bending Co. 
2 River St., New Haven, Conn. 


COILS and 
BENDS of 
IRON, 
BRASS, 
and 
COPPER PIPE 
of every 
description. 


, 










Works at West Duluth, expe 
rienced with other Key Seat 
ers, say the Giant is superiot 
in every respect. H. 
Brightman, Pres. Brightman 
Machine Co., Cleveland, 
Ohio, says he is personally 
familiar with the principal 


Do you work to Standard Sizes ? 


is the best Key Seater on the 
market. The Marinette lron 
If so, write for circular showing the only Standard Inside 
Micrometer made. 
It measures from 2% to 13 inches by thousandths. : 
It is light, accurate, and convenient to use, and will lasta > Key Seaters, and that the 
lifetime, Giant leads them all. 


. LONDON AGENTS: C Charles C hurchill & Cc o., Limited, 
J. T. SLOCOMB & CO., Providence, R. I. " 21 Cross St., Finsbury, E. O. 


















The Cheapest and Best. 

WILL HOLD 
ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE CO., MFRS. 
Made in 8 sizes, viz.: No. 1. Holds 0 to 14” Wilmington, Delaware, U. S. A. 
“* 0to%4 For Sale by CHAS. CHURCHILL & CO., Ltd. 


“ : “ 0 to $¢” 


21 Cross Street, Finsbury, London, England. 


HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 


JACKS, VALVES, FITTINGS, PACKINGS, | 


ACCUMULATORS. 


ae” The W. & S. Hydraulic Machinery Works, 


WATSON & STILLMAN, PROPRIETORS 


iis. 204, 206, 208 and 210 EAST 43d STREET, 
Hydraulic Flange Packings NEW YORK. 








2 Plunger Belt | ump 
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| METAL WORKING 
MACHINERY. 








AMERICAN GAS FURNACE CO.. 


OIL GAS PLANTS 


AND 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanicx| 
operation requiring high, ewenm and controllable 
temperature. 


No. 80 NASSAU ST., NEW YORK. 











PAWLING & HARNISCHFEGER,  * 


MILWAUKEE, 








HOLYOKE, MASS. 


{THE INGERSOLL MILLING MACHINE GO., 


zontal Boring M: ‘ines. 


Weight, 22,000 Ibs, 





Vif (My Hi ‘ sll , 
FALKENAU, 
BUILDERS, 1 ith Street & Ridge Ave., Philadelphia, Pa. 
MANUFACTURER OF 
WIS. |SUPERIOR 14-INCH LATHES, TOOL 






ROCKFORD, ILLS. 
15 in., 22 in., 24 in., 36 in. Slab Milling Machines. 


36 in.x36 in.x8 ft. Slab Milling Machines. 


OKT 


Milling Cutters of any Size or Shape. Ps 
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GRINDING MACHINERY, TRAVEL- 


»C.H.BAUSH & SONS, ING CRANES, ETC. 


Special Machinery de.igned and constructed. 





Manufacturers of 


POST, 









aff SNENDED 
Wal Badia Drils 





CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 


DETROIT, MICH. 
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rm ARNSTAONE TOQL HOLDGL 


A PRACTICAL SUBSTITUTE FOR FORGED TOOLS, 
Saves blacksmith work. 70¢ grinding 
90¢ tool steel, and is a tool your machinist 
will take to. 


Over 6,000 already in use. 


Made in 5 sizes from 8" x 3" to 1” x 18 






FOR GENERAL LATHE AND PLANER WORK. - . . 
other sizes in preparation. 


SEND FOR CIRCULAR TO 


\} ARMSTRONG BROS. TOOL 60., 
318 Edgewood Ave.,  CHIGAGO, ILL. 





‘TH E 


LODGE & DAVIS 


Macuine Toot Co.. 


MANUFACTURERS OF 


MACHINE SHOP OUTFITS 


WORKS, Cincinnati, 0., U. S. A. 


NEW YORK STORE, 110 Liberty Street. 
CHICAGO STORE, 68-70 South Canal Street. 
BOSTON STORE, 23-25 Purchase Street. 
ST. LOUIS STORE, 823 North Second Street. 
PITTSBURGH STORE, S. W. cor. Market and Water Sts. 
































THE LODGES DA 
MACHINE TOOL! 
CINCINNATIU 


























» 26, 30, . 









5S a : “ 


32 and 36-INCH IMPROVED IRON PLANERS. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 









= ae REED, WORCESTER, Ren 


NEW 0 INCH PATENT CHUCKING LATHE 





MADE, it F RFED & 60 WORCESTER, 
MASS, 
"5 
Selling Ag ents 


: MANNING, MAXWELL & MOORE. in Liberty Street 

w York, and 60 So uth nal Street, Chi Til. 

We atin a specialty “a ENG INE LATHES 
from 12 to 30 inches onbige vg 

Please refer to AMERICAN MACHINIST in answering this advertiser ment, 
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HAVE YOU 


SEEN OUR LATEST CIR- 
CULAR AND NEW 


TOOL BLOCKS? 


THEY ARE WORTH SEEINC! 


HURLBUT ROGERS MACHINE CO,, 
SOUTH SUDBURY, MASS. 


BORING AND 


TURNING 
: Fare 











NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


INUN-WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 


JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MACHINERY. 


BRASS 
FOUNDERS 


Water tt, 
on, Fitchburg, Mass, 


aay, pores Co. 
BE DY a acus 


me 

UNIVERSAL CUTTER. «yen 
6 REAMER GRINDERS. 
— @incinnatr, 0 — ™ 















see es AKEPORT, N. .. 


“Tea BALLS 


16’’ to 2” in stock, 
to order. 





sizes to 4” 


Circular and Prices on Application, 


Grant Anti-Friction Ball Co, 
Fitchburg, Mass,, U. 8, A, 


A 




















CST 
THE BECKER VERTICAL MIL 
No. 3. 





8s ao? 


Wo kn ens Fin, 


Eg 








21 ATHERTON ST., 

Yonkers, N. Y. 

MANUFACTURERS 

e Pipe Cutting, 
i THREADING, 


AND 


2 Taping Machines 


D. oo DERS' SONS, 


oF 








SEND FOR CIRCULAR. 


HE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 





with ued and lightness. Easily adapted to various sizes of pipe. Rolling instead of sliding motion. 
No loose parts to become detached and mislaid. All wearing surfaces are of tool steel hardened. Less 
friction of parts than any other pipe cutter made. 


iF YUU BUILD MACHINERY 


THE WOODRUFF SYSTEM 
KEYING 


WILL SAVE YOU 


From 50 to 75 per cent. 


On the Cost of your Keying. 
SEND FOR CIRCULAR. 


THE WOODRUFF MFG. CO., 


HARTFORD, CONN. 
American Standard Gauge & Tool Works, 


i DEL. 
cnn Makers of Implements for 
™ Standard Measurements. 
weRe 





2BY 24 FLAT TURRET 
, p> LATHE. 









4 Send for 
A 4 CATALOGUE 
for °92. 


JONES & LAMSON MACHINE 


Springfield, Vt., U. 8. A. 








o's 


ent 






os 
“2 





a 


, 32” and 36" swing. 


» 


JAS. A. TAYLOR & CO 





PATENT UNIVERSAL 


 SCREW-CUTTING 


CENTRE, DEPTH, ANGLE, 








Standard Upright Drills in the 


following sizes, 20’’. 


” 


", 30’ 


lon 







® «> TWIST DRILLGAGE 


a 


J WYKE&CO E Bosron,Mass 
MFR'S FINE MACHINISTS TOOLS, 


SEND FOR LISTS 


CHAS CHURCHILL& CO.,LTD, AGTS. 
21 CROSS ST. FINSBURY, LONDON ENG. 


W.C. YOUNG M'F’G CO., 
FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 








ee ESTER 


fA 8 








GEO. D0. WALCOTT & SON, 


Manufacturers of 


LATHES 
SHAPER, 


aes Write us for Photo 
. and Prices. 


chinery. 
0 24 in. swing Send fo = 


RENTICE BROS., 


WORCESTER, MASS, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 




















SEND FOR c IRCULAR, 








.- = 2 
7 Ez 
58 4 2 
Bolt Cutting | Machines. eS 33 
- wn 
CHAS, CHURCHILL & 00,, Ltd, as ll bed 
21 Cross St., Finsbury, London. = > AEoW 
— —_ caren OS Bene 
| BARKER’S IMPROVED gel bess 
a eece 
° Sc 
CENTER GRINDING MACHINE. Poe B43 
Fz woo 3 
NO GAUGES. NO BELT. ow 8 «- 
Every Machine Guaranteed. 5° $ mf 
MANUFACTURED BY Em 
|WM. BARKER & CO... Cincinnati, Ohio. 5035S & 
a 
o& & 











WE ARE BUILDING SMALL 
COMPOUND YACHT ENCINES 
OF UNUSUALLY FINE DESICNS. 
YACHT ENCINES. 


WE ARE IN A POSITION TO BUILD 
SMALL AND MEDIUM SIZES OF YACHT ENCINES 
AT VERY SHORT NOTICE. 


W. D. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 





SEND US A POSTAL NOL 


HRNTED DILL AND TOOL G0. 


BUILDERS OF 


UPRIGHT 








ION’T SEND US ANY STAMPS RADIAL 
vill send you by mail, prepaid, a samp AND 
UNE-INCH “SKELETON” P P E DIE. UNIVERSAL 


EM dhe somes te 0 

which may be returned to us af 

a cheap and simple plan to le 

good for you to be tgnorant of 
pipe-threading tools 


PANCOAST & MAULE, 
Philadelphia, U.S A 


dave by % 
lisfactory 
arn all about a 
that 


RADIAL DRILLS. 
BORING and TURN- 
ING MILLS. 


CINCINNATI, O. 


not 


1S, 2 


RS 





3 PIKE STREET, 


BARNES’ 
New Friction Disk Drill 


FOR LICHT WORK. 


MULLER LATHES 








Has theve Great Advantages: The speed can be 
ins sant ‘hanged from 0 t« * 1600 with« ut slop 
ping or shifting belts. Power applied can be 
gradu a d to drive with equal safety the 
smalle r darges st drills w within its range—a 


m wonde —%y¥ onomy in time and great saving 
m in drill bre cakage. Send four catalogue. 


W. F. & JNO. BARNES CO., 
1995 RUBY ST., ROCKFORD, ILL. 
‘ " ENGLISH AGENTS, 
1. WF CHAS. CHURCHILL & CO,, Ltd. 
21 Cross ST., FINSBURY, 
* LONDON, E. C., ENGLAND. 





Sth and Evans, CINCINNATI, O. 
Lond yn House: CHAS. CHURCHILL & CO., L’t'd. 
21 Cross St., Finsbury, London, E. C, Eng, 
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WM, SELLERS & C0,, Incorporated, THE Davioson STEAM PUMPS AND PUMPING ENGINES, 


PHILADELPHIA, PA, WARRANTED BEST MADE.  .r0tkh. 


MANUFACTURERS OF 
Manufactured by 


MACHINE TOOLS, M. T. DAVIDSON. 


TRAVELING CRANES AND SWING CRANES, Rue PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N.Y. 


Operated by Electricity, Shafts or Inde- BRANCH OFFICES; 7! LIBERTY STREET, NEW YORK. 
pendent Engines. 61 OLIVER STREET, BOSTON, 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Etc, 


















































THE MILLER STEAM PUMP CO., ?IX°X. 


MANUFACTURERS OF 


1 STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPEGIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLAss. : = 
Discounts and Terms on Application. BeXlex 2/2 














Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, / 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 


ALSO 


POWER CUSHIONED HAMMER. au us rm 
Send for New Catalogue. _{j ~ ee Horisontal Punch. 


ees | The Open Side 
“lige lron Planers. Sat ‘RTHY 


meat Mad. 
> WRITE DIRECTLY TO US FOR go = B i : 
CATALOGUE AND PRICES. —_ SPENSER THYANUECTOR: ee ee — 


FROM 1 TO 40,000 POUNDS WEIGHT. | 
Of Open Hearth, Chester or Bessemer Steel. 

True to Pattern. Sound. Solid. 
CEARING OF ALL KINDS, CRANK SHAFTS, 


KNUCKLES FOR CAR COUPLERS. 


Cross-Heads, Rockers, Piston-Heads, ete., for Locomotives 
Steel Castings of Every Description. 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 


The he LONG & ALLSTATTER CO., = 





“10 x6 X12 


RUE’S ie SINCLE TUBE INJECTORS. 








LIFTING OR NON-LIFTING. 

Require no change for varying pressures 
of steam, Can be placed in any position. 
Are simple in construction and convenient for 
— out tubes in cleaning when required. 

TINGS USE c 0 Y 
TAIRA GF RAE BERUER I STEAM HAS Spot iegY O® 
Send for new 1892 Catalogue of Injectors and Boiler 
Washers, containing also useful information on 
manner of attaching and operating same. 


Rue Mfg. Co., 118 N. 9th St., Phila., Pa. 































498-510 W. 4Ist STREET, 


NEW YORK CITY. 


J Pulleys, Shafting, 


All kinds of Pulleys, ry A N SC E R Ss 
Solid or Split, Single or 












' 
Double Armed, tightand Of the Most Perfect Construction. Hanger with Patent New Automatic it Ne 
loose, the latter with self- Adjustable Self-oiling P “ - = i“ 
oiling hub; also Friction LARGE STOCK ON HAND. Bearing Boxes, adjust- ma & Solid Die 


Clutch Pulleys. Send for Catalogue “C.”’  ablein all directions. 


wersemanuncures|) PHOSPHOR-BRONZE 


AND 
BEAR OUR 


REG.TRADE MARKS. INGOTS, CASTINGS, WIRE, SHEET &c. Sg “ > MACHINE. MACHINE MOULDED GEARING | 
a | THe PHOSPHOR BR ONZE SMELT INGEN. MITES do mn ae got Y THREADING one AC — a other Sa FACILITIES FOR THE 





j BOLT ENGINEERS & & MHS TISTRY 
THREADING TRANSMISSION MACHINERY 





machine made 


|ORICINAL MANUFACTURERS OF PHOSPHOR- asnaee ir pm ones ane pean ther can ben madein one minute. HEAVIEST: CLASS OF WORK 


LB BRONZE IN THE UNITED STATES AND SOLE BUILT IN 3 SIZES, 2, 4 AND 6 SPINDLE, BY i 
Phos sphor Oronye. Makers oF “ELEPHANT BRAND PHoseHor-BRoNzE. WEBSTER & PERKS TOOL CO. BALTIMORE, MD. 


Cor. Spring & Monroe Sts., Springfield, Ohio, U.S. A 


i HENDEY MACHINECO. | 


TORRINGTON, CONN. 


MANUFACTURERS OF 


IMPROV ED 


PILLAR SHAPERS. 


15 incH To 25 INCH. 
Heavy, Powerful and 
Rapid Workers. 
Guaranteed strictly first-class 

in every way. 

The 25 inch is adapted |. 

to the heaviest class of 

work in lron and Steel 

Mills, Engine Works, and 
Machine Shops, etc. 















































____—sSCGHAS. GHURGHILL & 6O., Ltd, Agents, i el : 
15-INCH PILLAR SHAPER. 21 Cross St., Finsbury, London, England. 25-INCH PILLAR SHAPER. ij 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 


‘ad HIGH-PRESSURE BOILERS, 
Complete Stéall Powel Plants of Highest attainable Efficiency 





or SALES ACENTS: 

H. T. PORTER, No. 10 Telephone Building, New York og” 
N. W. ROBINSON, 97 Washington St., Chicago, Ill 

A. L. FISH, No. 61 First St., San Francisco, Cal. 

J. M. ARTHUR & CO., Portland, Oregon. 


an Cn ENGINES. 


BUCKEYE ENGINE CO. *S SALES AGENCY, 
A. A. HUNTING, John Hancock Bld’g, Boston, Mass. 
ROBINSON & CARY COMPANY, St. Paul, Mian. 

A. M. MORSE, 511 Commercial Building, St. Louis, Mo. 





“OTTO” GAS ENGINE WORKS. 













SCHLEICHER, SCHUMM &C0., |2= Statlnary & Portable 
33d and Walnut Sts., PHILADELPHIA. i 9 ae ane 





Giants in Strength. 
Costs only 10 cents a Dey 
Vay per H. P.torun them, & 

7 scarcely any attention, 
EVERY ENGINE GUARANTEED 


Write for particulars 
and testimonials. 


THE VANDUZEN GAS & 


Branch Office, 
CHICAGO. 


New York Agency, 
18 Vesey St., 


nm 
en 
o 


Lake St.. N.Y. 





> Over 36,000 Engines in Use 





Guaranteed to consume 2 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


AMES IRON WORKS, 
“44 OSWECO,N. Y. 









Simplest and Cheapest Gas Engine known. Speed can be changed 
whilerunning. Send for Circular. 


BACKUS WATER MOTOR CO. ,Newark,N. Je 
Also Mfrs. VENTILATING FAN 


STRANGE, BUT TRUE!! 
Tat New Process Raw Hine Geass 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
Metal. 








Back Volumes of the 
AMERICAN MACHINIST 
for 1880, ’82, 83, 84, °85, °87, °88, ’89, 90, 91 and °92. 

A FEW MAY STILL BE HAD 
Address AMERICAN MACHINIST, 203 Broadway, N. Y. 


THE = DRAW STROKE TRIMMER, 


An Indispensable Toe) 
for all B 
workers, 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich. 


—_ any 





They No 


re quire 


ench Wood. 


Tata ana They are Noiseless 


and Clean, 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE 
STOCKS, NEAVE & CO., MANUFACTURERS, 


Manchester, England SYRACUSE, N. Mes . Ss, A. 


J.H. &D. LAKE CO ea! Ohio,U.S.A. 


@ Manufacturers of FRICTION wee g Simplent, Strongest and a aN 




















made. Adapted, ‘S \_ 
gtolightorheavy% ahi) Ee 
my work, stopping and 
st arting mi achinese asily ‘eri 
vg nad yal also Plain 


GLASS OIL CUPS 


are one of our specialties and we make them in endless variety. If you want 
the most practical, durable, economical and modern oil cups in the market. 


PCOUPLINGS® Ls 

















p investigate the * LUNKENHEIMER” CUPS, They are all first-class and 
warranted. For sale by leading dealers every where. 
Send for catalogue of superior Valves, Whistles, Lubricators, Oil and 


Grease Cups, etc., and mention AMERICAN MACHINIST 


THE LUNKENHEIMER COMPANY, 


SUCCESSOR TO 
THE LUNKENHEIMER BRASS MFG. CO., Cincinnati, Ohio, U. S. A. 


LONERGAN’S SPECIALTIES 


Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
} “‘Clipper’’ Injectors, and other Steam Appliances. 


J. E. LONERGAN & CO., 211 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 











= WESTON 





vee ee eee 


Protect your Boilers 
gv tech s Centrifugal and your Lives. 

Steam Separator. Burn less coal, and 
For Supplyi Clean and Dry Stea have the satisfaction of 
- Rugines, Dry Houses, atc. = feeling safe, by using 






Place Separator as close to engine 





as possible, the steam taking a spiral = ASHLEY’S ALARM. 
course between the threads causes 

the water to be thrown by centrifugal 

force against the outer walls, while the It will prove a good 
dry steam goes through the small holes -* 

to center of pir Steam can enter at investment. 

A or B, a nvenience may require; 

alee used tp conver ying ste am tang oie» : ‘ 

tances, for Steam Hammers, Dry Houses, e ti neerin 0 
Water Gas Generators, and for all pur: iT 
poses where Dry Steam is necessary. 


136 Liberty Street, 
New Yor City. 
Agests wanted in every State. 


KEYSTONE ENGINE & MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia. 











| = 7 

pay 

Py WAITS. CAM 
TRANUFACTURERS 


___ OF IMPROVED 
Lt TEAM NGINES f 
CORLISS STEAM Fucin 


[ewecere | pew as = — 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


3) ENGINES 


D weston ENGINE CO., 


age hae POST, 











Tontracts - 
TAKEN FOR 





Ww eT ISBORO, 








(Tandem Compound.) 





AUTOMATIC 
HIGH! SPE ED 


i 
HIGH PRESSURE BOILERS ex wy 





AND : ax. Sie ESENTATIV Soy 
__ a: MOLL TCO. 126 Liberty St, N.Y. 
— GEO. D. HOFFMAN, 82 Lake St., k-~+ 
eee H.M.SCIPLE & CO., 3d & Arch Sts., Phila, Pa 





Aa oR engine Rava perfect TENTS “COMBOUNDS | 





OUR. GUARANTEE. WHO DARE MEET IT? 


he engine shall not run one revolution slower 
hen. fully loaded than when running empty,and o educ-f« 
tion of boiler pressure from the greatest to that necessary}? /™ 
to do the work,will not reduce the speed of engine one ' 
revolution. Any engine failing to meet this guarantee 
becomes the property of the. eCatalog upon Ppdy-4e 
ment of one dollar Send for Catalogue. C 
41 Liberty St. New York. NY. J. H. Me EER rc G 
\412 Washing .St.Louis,\o Labtlth i Za) Ae ae 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


amane H OFFICES: 
265 Washington St., 28 W. Randolph St., Chicago 


46 N.7th St., I ae i ; 99 ist Ave., I *iLtsburgh 
77 Haverhill St., Boston 179 Race St., Cincinnati 


HE CASE {UTOMATIC HG PEED ENGINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Buiiding. 
BUILT IN SIZES FROM 21¢ to 25 H. P. 











New Britain, Conn., W M. iy HINE, 
PIERCE & 


Gen’! Sales Mer. 


en i ENGINEERING CO., Selling Agents for New 
ork and Export, 42 Cortiandt Street, N. Y. 


(huss NCINES. 


HIGHEST ECONOMY. CLOSEST REGULATION. 
TANDEM OR TWIN CONDENSING OR 
COMPOUND. NON-CONDENSING. 


50 H. P. to 2,000 H. P. 
Catalogue Ready. M. C. BULLOCK MFG. CO., 


26 W. Washington St., Chicago. 


THE LANE &« BODLEY CoO., 
7s cnenNATL | ENGINES, 


ALL SIZES. 
Simple and Compound 


CORLISS ENGINES A SPECIALTY 


HEAVY SLIDE VALVE ENGINES, 


, Shafting, Hangers, Pulleys, 


CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensinz Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOGUE FREE. 
ee THE CONOVER MFG. C0., 
“2? 39 &41 CORTLANDT STREET, N. Y. 
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BROWN & SHARPE MFC. CO.,, THE PRATT & WHITNEY CO. 


Ss Hartford, Conn., U.S. AS 


PROVIDENCE, R. I. 


bas - ies M HOBBS 
m4 r\ OF ANY SIZE WITH RE- 
LIEVED TEETH. 


They may be sharp- 
ened by grinding without 
changing their form. 

They cut as freely as 
Milling Cutters. 


! 
}  Ene@ranp—BUC 7: + iby KMAN, 280 Whitechapel 


Re Kk 
GERMany—G IEC MANN, Ansbacherstr, 5 Ber 
lin, W. 62 

FRaNCcE—FEN WICK "FRERES & CO., 21° Rue 
Martel, Paris 
F. G. KREUTZBERG ER, 140 Rue de 
Ne uilly Puteaux (Seine). 

Itu.— FRED. A. RICH, 23 South Canal St 
and World's Columbian Expo Ma 
chinery Hall Annex, Sec ition 13, "Oran 
Columns J, 46 and 47 Centre Aisle 


NILES TOOL WORKS, 


HAMILTON, 


Cuicaco, 














OHIO. 


MACHINE TOOLS, 
RADIAL DRILLS. 


These are particularly 







Four sizes. 
well adapted to general machine shop 






work. 





Write for 
information on LABOR saving tools. 






Full line of machine tools. 
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NEW YORK, 
36 & 138 LIBERTY ST. 


JENKINS DISCS 28 HIGH STEAM PRESSURE. 


If tg have trouble with Discs, write us. We can furnish 
iscs, or Valves, that will be satisfactory. There are 
dealers who sell Discs as *‘ Jenkins.’ when 
they know they are not genuine. 


. SS | * JENKINS BROS.’ VALVES ARE STAMPED wile TRADE MARK. 


CHICAGO, 
PHENIX BLOG, 


PITTSBURGH, 
LEWIS BLOCK, 



















71 JOHN STREET, N. 
105 MIL K STREET, B¢ STON, 
7 at NORTH FIFTH 'ST., PHILA. 
se 31 & 33 N. CANAL ST., CHICAGO. 











BEMENT, MILES & CO., 


PHILADELPHIA, PA. 






BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 


RAILRO4D SHOPS, LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP-YARDS, BOILER SHOPS, BRIDGE 
WORKS, ETC., ETC. 


NEW YORK OFFICE, EaquitTaB_e BUILDING. 
GEORGE PLACE, Agent. 


THE ACME MACHINERY CO. 


VELAND, OHIO. 
pet nt Me of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM CINCINNATI CENTENNIAL. —= 


MAY 19th. 


SPECIAL ANNOUNCEMENT, 


PRICES REDUCED 


ON OUR 


Nos, | AND 2 SCREW MACHINES, 


WITH OR WITHOUT WIRE FEED. 


IMMEDIATE DELIVERY. 


THE GARVIN MACHINE CO, t*!S#t & cana srs. 


NEW YORK CITY. 






















Chuck, Milling Cutters, 


mms (rlintrcal 


Straight and Taper Solid Hand Ea) TAN 
=. Reamers, Chucking and Shell & }\! 
Reamers, Arbors and Steel Mandrels, 


MANUFACTURE STANDARD SIZE 


and Coline eh 





PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, lIils. 





C AND MACHINISTS CLAMPS. 





C Clamps, in 5 Sizes, 
with Openings 


314, 432,6% 


1 I 
ae ee Be 


Machinists Clamps, in 4 
with Openings 


I I 
1%4,2%,3%, 


tnches. 
S2Z€S, 


414 inches. 





The Billings & Spencer Co., Hartford, Conn, U.S.A. 




















WARNER & SWASEY, | 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


UNIVERSAL MONITORS. 


IRON AND BRASS WORKING MACHINERY. 


SEND FOR ILLUSTRATED CATALOGUE. 
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from 17 to 50 in. 


on” 
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CEO. W. FIFIELD, 











: | MACHINISTS’ 


MANNING, MAXWELL & MOORS, 


111-113 LIBERTY ST., NEW YORK, 


Manufacturers and Dealers in all kinds of 


mvemsists TOOLS AND SUPPLIES. 


We carry the largest line of Tools and Eupplies in the City, 





The Celebrated 
F. E. REED 
16-inch Swing 













Manning, Maxwell & Moore's Machin 
= Shop. Anne x Mac hinery Hall, Wor: 
Columbian Exposition, Chicago, Ill.’ 













Mi. Wek L DRILLS 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 








WYMAN & GORDON, 


WORCESTER, MASS. 


HHP FORRINGS, 








J. M. ALLEN, PresIpenv. 

WM. B. FRANKLIN, Vick-PREsIDENT. 
F. B. ALLEN, SEconpD VicE-PRESIDENT. 
J. B. PrERCE, SECRETARY & TREASURER. 


* Tools can be seen in operation ! 





SPUR- AND SPIRAL-GEARED 


(“*SELLERS’ MOTION ’’) 


ANE 


MADE BY 


The G. A. GRAY CoO., 


477-483 Sycamore St., CINCINNATI, O. 








20 SIZES. 

From 22/’x22"’ 
to 96''’x72” any 
jlength. 








THE HENDEY MACHINE COMPANY, 


SEE 


OUR ADVERTISEMENT, 


PAGE 18. 


TORRINCTON, CONN. 








NEW CATALOGUE, JUNE ist. 


J.M.CARPENTER a] 


PAWTUCKET.R.|I. 





TEDTUUURE DACA 


Manufacturer 


APS & DIE 
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